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ABSTRACT
Scrutiny of colleges and universities based upon student success factors such as
retention, persistence, time to degree and graduation has indicated that interventions often
have incremental impact. Access to dual credit, the taking of college courses while in high
school, as an intervention for maintaining the engagement of high achieving students and reconnecting disengaged, underserved student populations has had proven positive outcomes
for many decades. The purpose of this research study was to understand the relationship
between dual credit and several higher education measures and outcomes including retention
and persistence, likelihood of receiving an award, and ultimately the cost of attaining an
associate degree. This exploratory quantitative study examined the impact of having college
credits earned through dual credit when entering college in one urban New Mexico
community college through cross-tabulation, correlation analyses, and the fitting of logistic
regression models. Overall, the statistical results of this study revealed that access to dual
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credit has relative positive impact for all students of all ethnicities and from all socioeconomic statuses. Additionally, the investment made in the students’ time in the dual credit
courses paid off in the reduced amount of credits they accumulated and paid for as well as
improved academic and student success outcomes throughout their college pursuit.
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Chapter One
The Return on Investment for Dual Credit
The United States of America’s pursuit of the American dream and upward economic
mobility for our children has long been a standard of our nation’s competitive advantage with
the rest of the world (Chetty, Friedman, et al., 2017; Isaacs et al., 2016). As a country, we
have placed much of that attention in recent decades on the career success of our children.
Over the past two decades, the likelihood of children not achieving the American dream as
measured by having a higher standard of living than their parents has increased significantly
(Chetty, Grusky, et al., 2017; Isaacs et al., 2016; Opportunity Insights, 2020). For many
decades, setting our children up for college success when they graduate from high school was
vital to greater opportunity than for previous generations. There is "a widely held belief in
America that education is the great leveler, and there is strong evidence that education
contributes substantially to earnings and that it can boost the mobility of children from poor
and low-income families” (Isaacs et al., 2016, p. 6).
Our country has been in a decade-long debate over the value of a college degree in
light of the continuously increasing cost of attendance at American higher education
institutions. The intersection of increasing tuition and fees at colleges and universities in light
of decreasing state support of higher education and the national immobility in family
incomes has created significant discourse nationally (Belfield & Bailey, 2017). From 2008 to
2014, tuition and fees rose by 30 percent, when adjusted for inflation, at public two-year and
four-year higher education institutions (Ma et al., 2018). This is at the same time that the
number of students from low-income families accessing college increased rapidly in the 21st
century (Chetty, Friedman, et al., 2017). Additionally, student loan debt participation and
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indebtedness is growing quickly with student loan participation increasing to 18 percent in
2016 from just 10 percent in 2004 (Haughwout et al., 2019).
The intersection of effort and ability, the key elements of achieving the American
dream, is manifested in higher education attainment (Elliott & Lewis, 2015). The
Opportunity Index, a tool for measuring opportunity and economic mobility in each of the
states in the United States, shows that over the past four decades, the education indicator’s
score of post-secondary degree attainment more than doubled from 1970 to 2010 while the
score for on-time high school graduation stayed the same during the same period
(Opportunity Nation, 2014). Community colleges, as is inherent in their mission, create
upward economic mobility for much of the population (Kolesnikova, 2010). In 2013,
Georgetown University’s Public Policy Institute reported that by 2020 65 percent of jobs will
require some education beyond high school (Carnevale et al., 2013). Good paying jobs and a
strong economy are imperative for economic mobility (Struhl & Vargas, 2012).
Higher Education Landscape in New Mexico
U.S. higher education outcomes vary tremendously by state. College completion
leads to improved wages and reduces the likelihood of living in poverty. According to the
2019 US Census Bureau American Community Survey results, the percent of the US
population 25 or older living in poverty significantly decreased with each level of attainment
of education (Figure 1).
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Figure 1
Poverty Rate and Median Earnings for the US population 25 Years Old or Over by
Educational Attainment Level from Data of the 2019 US Census American Community
Survey Data

With a state population of just over 2 million people, US News & World Report
(2019) ranked New Mexico 46th overall in the 2019 Best Places rankings of states based upon
factors such as economy (NM ranked 47th) and education (NM ranked 49th). The Annie E.
Casey Foundation put New Mexico very last in child well-being rankings in January 2020
using four domains: (1) economic well-being, (2) education, (3) health and (4) family and
community (2020 Kids Count Data Book: State Trends in Child Well-Being, 2020). Twentyfive percent of children under the age of 18 living in New Mexico live in poverty compared
to the national average of 16.8 percent. The ethnic diversity of New Mexico is unique as 49
percent of the population reporting as Hispanic or Latino and 9.5 percent of the population
reports as Native American (US Census Bureau, 2020). Yet, unlike other states with large
Hispanic populations, Hispanics/Latinos in New Mexico were born in New Mexico, with less
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than 10 percent of the population reporting as foreign born (US Census Bureau, 2020).
Educational attainment is problematic in New Mexico. Although 85.9 percent of New
Mexico’s population 25 and over have a high school diploma or higher compared to 88.6
percent nationally, higher education attainment is below the national average and slipping
(US Census Bureau, 2020). The percent of the New Mexico adult population (25 years old
and over) with a bachelor’s degree or higher has not kept pace with the national average
growth, doubling the gap in the past nine years. Figure 2 provides the growing gap between
New Mexico’s adult population in higher education attainment with the national average.
Figure 2
Percent of the Adult Population 25 Years Old and Over with a Bachelor’s Degree or Higher
in 2010 and 2019 Estimated by the US Census American Community Survey.

Percent of Population 25 and over with a
Bachelor's degree or higher

35
30
25

33.1
28.2

27.7

25

20
15
10
5
0

2010

2019
US

NM

The Milken Institute ranked Albuquerque, New Mexico 161st overall in their 2020
annual rankings of best performing large cities by using job, wage and salary, and high-tech
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gross domestic product (GDP) indicators (Lin et al., 2020). By comparison to the regional
large cities within close proximity, New Mexico’s sole city making the large cities list, pales
in the ability to compete (see Figure 2) to keep and attract college graduates.
Figure 3
Large Cities in and Near New Mexico With Ranking from Milken Institute Best Performing
Cities 2020

Note. This figure provides information regarding the Milken Institute “Best Performing
Cities” rankings of large cities in and in relatively close proximity to New Mexico.
With 24 institutions of higher education, New Mexico had the lowest in-state tuition
cost in the country in 2017 (New Mexico Legislative Finance Committee, 2017b). However,
in the 2017 cohort (the most recent cohort data released), New Mexico (14.7 percent) had
one of the highest cohort default rates for federal student loans in the nation (9.7 percent
national average) and graduates have more than $20,000 in debt on average (New Mexico
Legislative Finance Committee, 2017b).
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Additionally, the state of New Mexico appropriates more funding per full time
equivalent higher education student than the national average, with 1.4 times the national
average in 2019 (see figure 4) (State Higher Education Executive Officers Association,
2020). New Mexico, with a 12. 7 percent allocation, is one of only five states that allocates
more than 10 percent of total tax and lottery revenue to higher education (State Higher
Education Executive Officers Association, 2020).
Figure 4
Per Student State Higher Education Appropriations Over Time Nationally and in New
Mexico, 1980 to 2019

Note. This chart was prepared by State Higher Education Executive Officers Association for
the New Mexico profile in the report of State Higher Education Finance FY19 (State Higher
Education Executive Officers Association, 2020).
A large, urban community college (SWCC) located in the Southwest region of the
United States in a medium-sized metropolitan city is the largest higher education institution
in the state in terms of undergraduate enrollment. As a large urban community college,
SWCC serves more than 30,000 students annually and awarded 9,440 associate degrees and
certificates in the 2018-19 academic year (SWCC, 2019). The college is designated by the
US Department of Education as both a Hispanic-serving institution and American Indian and
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Alaska Native-Serving institution (US Department of Education, 2020). SWCC consistently
ranks first in the nation in the number of associate degrees awarded to Native American
students of all degree granting institutions and ranks consistently in the top six in the number
of associate degrees awarded to Hispanic students among the 1,100 community colleges in
the US (Albuquerque Journal Editorial Board, 2016; “Top 100 Associate Degree Producers,”
2018).
New Mexico has led the country in multiple higher education experiments, many with
a “free college” policy angle, if not for all, then for specific populations. In 1996, New
Mexico aggressively passed into statute the New Mexico Lottery Scholarship. This
scholarship is available to all students graduating from a New Mexico high school who
maintain a 2.5 grade point average or higher and take 12 – 15 credit hours per semester in
college. In the early stages, the New Mexico Lottery Scholarship provided full tuition at any
New Mexico public higher education institution. Today, based upon fiscal constraints, the
New Mexico Lottery Scholarship provides tuition and fees at specific rates based upon the
type of higher education institution the student is attending. Between 1996 and 2018, 117,000
New Mexico high school graduates have received 450,000 scholarships (NM Legislative
Finance Committee, 2018).
The most recent move in New Mexico for providing access to higher education and
an attempt by the Governor to provide ‘free college’ is the Opportunity Scholarship enacted
in 2019. As last dollar aid, designed to support students based upon need rather than merit,
the Opportunity Scholarship provides tuition and fee scholarships to recent NM high school
graduates and returning adults to community colleges after all other aid is awarded (Hearing
Brief - Higher Education Financial Aid, 2020).
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The third education reform initiative to increase access and matriculation to higher
education is dual credit. New Mexico leads the country in both statutory and administrative
efforts to provide high school students the opportunity to access college courses while in high
school. As an education reform initiative, dual credit has served as a critical college access
tool for the New Mexico educational landscape.
Dual Credit
Dual credit as an educational policy and reform has democratized access to higher
education for students of populations that have historically had less access and less success in
college. Across the country, states have authorized legislation providing state-supported dual
credit offerings for high schools students (Allen & Dadgar, 2012; An, 2013; Borden et al.,
2013; Rodriguez et al., 2012; Swanson, 2008; Taylor et al., 2015; Wozniak & Palmer, 2013).
Dual credit, also called dual enrollment and concurrent enrollment throughout the literature
and research, is the practice of allowing high school students to take college courses for both
high school and college credit, often supported by state and/or school board policy. Dual
credit varies from other pre-college credit bearing courses such as advanced placement (AP)
and International Baccalaureate (IB) in that they are designed for high achieving,
academically prepared students (Tobolowsky & Allen, 2016b). In many cases, state
legislation or policy provides financial consideration for the high school students, which may
be in the form of free or reduced tuition and fees (Zinth, 2015). Many states have enacted
additional legislation regarding dual credit courses including the college textbook costs,
location of courses, and qualifications of the instructors.
Dual credit as a mechanism to increase high school graduation, matriculation into
higher education, reduce time to degree and, ultimately, lead to increased success in post-

THE RETURN ON INVESTMENT FOR DUAL CREDIT

9

secondary attainment, has become central to many state’s education reform policies
(Adelman, 2006; Allen & Dadgar, 2012; Giani et al., 2014; Grubb et al., 2017; Hoffman et
al., 2008; Karp, 2015; Karp et al., 2004; Phelps & Chan, 2016; Taylor, 2015). There is a
significant body of research indicating that dual credit positively contributes to college
readiness and post-secondary success of students when compared to like students without
dual credits on their transcripts (Struhl & Vargas, 2012). Although dual credit was primarily
utilized by high achieving, academically prepared high school students early on, the
expansion to models intended for underserved, low-income students less likely to matriculate
into higher education has contributed to significant positive outcomes (Hughes et al., 2012;
Pierson et al., 2017). Studies have shown that dual credit participation both increases
educational aspiration in students as well as serves as a better predictor for higher educational
aspiration than grades or parents’ highest level of education (D. Smith, 2007). As some dual
credit programs are free or relatively low cost compared to the full cost of tuition as an adult
student, they serve as an inexpensive way for students to earn college credit, thus lowering
the overall cost of a college degree and promoting access to college for students who may
find the prospect of college tuition a barrier to access (Bailey & Karp, 2003; Zinth, 2015).
Although this expansion is evident in the enrollment numbers and demographics, limiting
access through eligibility criteria is common across many of the states (Borden et al., 2013;
Piontek et al., 2016; Taylor et al., 2015). Many times the driver in these decisions is the cost
of providing dual credit and the lack of funding for these programs overall (Wozniak &
Palmer, 2013).
Access to dual credit can be greatly limited by policy, which is the case in many
states (Wozniak & Palmer, 2013; Zinth, 2015). As stated by Taylor et al. (2015, p. 16),
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“state-level eligibility criteria are restrictive, or colleges have established relatively high
student eligibility requirements to ensure quality, yet the criteria are not necessarily grounded
in research and best practice.”
Secondarily, tuition policy for dual credit courses restricts access to dual credit for the
most vulnerable and least represented populations in higher education (Piontek et al., 2016).
In 2015, many dual credit programs required the student/parent to incur some or all of the
cost of tuition and in many cases the decision regarding the cost of tuition is at the local level
of either the school or the school district (Zinth, 2015). As suggested by Rodriguez et al.
(2012), “waiving dual enrollment tuition for disadvantaged students would enable the
participation of those students who most need a supportive early college experience in order
to achieve postsecondary success” (p. 4). Several states utilize funding models that remove
the cost burden from the family and higher education institutions, and either place the tuition
costs with the state or school district (Wozniak & Palmer, 2013; Zinth, 2015). The results
vary in the effect on participation depending on if the school district’s or the school’s model
directly impacts school funding.
Eligibility policies are likely designed to improve student success and funding
policies are designed to mitigate overall cost to state or educational systems. However, the
overall impact is directly felt by students and families. These competing policy motivations
are felt differently in each state, with participation in dual credit varying across states. (see
Figure 5).
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Figure 5
Estimated dual enrollment participation by state in 2017

Note. This figure was created by the American Association of Community Colleges from the
data in the Integrated Post-secondary Education Data System (IPEDS) 2017 enrollment data
(From Estimating Dual Enrollment by State, American Association of Community Colleges,
2019).
In New Mexico, the Public Education Department administrative rules for high
school graduation include a requirement that the student complete an AP, honors, online or
dual credit course. Statutorily in New Mexico, institutions of higher education may not
charge dual credit students tuition and the school district must provide the books for the
college courses (Public Education Department Educational Standards Dual Credit, 2008).
Dual credit in the state of New Mexico, the opportunity for high school students to earn both
high school and college credit for taking college-level courses, is statutorily authorized
through Section 9-24-8, 21-1-1.2, 22-2-1, 22-2-2 NMSA 1978 and further codified in 6.30.7
NMAC. Qualified New Mexico high school students, including home school and private
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school students, may enroll in college courses at a New Mexico higher education institution
for both high school and college credit. Per 22-13-1.1 NMSA 1978, to meet high school
graduation requirements, students entering the ninth grade beginning with the 2009-2010
school year must successfully complete at least one advanced placement course, honors
course, dual credit course offered in cooperation with a higher education institution, or
distance learning course.
In FY16, the annual number of students taking dual credit courses increased 65
percent to 20,213 (Figure 6), which represents 20 percent of all high school students that
year. New Mexico high school students attempted 143,000 credit hours across the 29 New
Mexico higher education institutions to earn both high school and college credit
simultaneously. Although the students and families do not pay for the cost of attending dual
credit courses or the books, the tuition is not fully recouped by the higher education
institution and the cost of the books is not fully recouped by the school district. School
districts are reimbursed through the New Mexico Dual Credit Instructional Materials fund.
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Figure 6
Dual Credit Growth in New Mexico Between FY11 and FY16.
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In the New Mexico performance outcomes-based funding formula for higher
education in FY16, NM higher education institutions received on average $25 per course for
20,936 of the courses taken by high school students, which equaled $515,703 total. Higher
education institutions, other than research institutions, also received a mission measure
funding allocation for dual credit in the funding formula (Lobaugh, 2017). In fiscal year
2016, this funding for dual credit equaled $2.1 million total for all institutions (New Mexico
Legislative Finance Committee, 2017a). Through calculation of the average tuition and
average hours taken by dual credit students that year, the difference is equal to a loss of more
than $20 million in tuition across the 29 higher education institutions.
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Figure 7
FY19 New Mexico Higher Education Funding Formula (New Mexico Legislative Finance
Committee, 2018).

My Place in Dual Credit in New Mexico
For more than fifteen years, I have overseen the development, maintenance, and
growth of the dual credit program at SWCC. The Outreach and School Relations office at
SWCC has tirelessly worked to coordinate dual credit agreements and offerings with each of
the LEAs in the college district as well as across the state of New Mexico in cases where
SWCC can provide unique offerings in other communities. With this office reporting to me
for more than a decade, I have participated in the iterations of Dual Credit Taskforces from
the State of New Mexico Higher Education department when post-secondary representatives
were included. This work has been iterative over those fifteen years (2006 – 2022), with rules
and administrative code changing based on the financial and socio-economic complexities
challenging the dual credit statues. However, SWCC also saw sustained leadership at the
college with a 13-years-serving president committed to P-20 transformational interventions
that remove barriers to access to higher education. This sustained, consistent leadership
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created the opportunity for SWCC to maintain a strong commitment to growing dual credit
offerings and dual credit enrollment at SWCC. The strong enrollment growth trends are in
large part due to the steadfast commitment to providing high school students the opportunity
to access higher education early, receive the benefits of dual credit in their learning journey,
and make clear progress toward post-secondary outcomes including certificate and associate
degree attainment.
Statement of the Problem and Research Questions
New Mexico’s high school graduation rate in 2014-15 was 69.3 percent. However,
the high school graduation rate in that same year for students who participated in dual credit
was 90.4 percent. In an internal study of dual credit students at SWCC, the college found that
students that matriculate into SWCC from New Mexico LEAs with dual credits on their
transcript are twice as likely to maintain eligibility in the qualifying term for the New Mexico
Lottery Scholarship. Additionally, dual credit participation doubles the SWCC student’s
likelihood to complete their degree within 150 percent of normal time for completion
(national standards for measuring on time completion are 3 years for a 2-year associate
degree, 6 years for a 4-year bachelor’s degree) compared to their peer group without dual
credits on their high school transcript.
There is little research regarding the financial impact of dual credit for the individual
student or their family overall. However, Bailey, Hughes, and Karp (2002, p. 7) found:
The ability of students to accumulate college credit, in some cases up to almost a full
year's worth, prior to entering college allows them to both shorten the time it takes to
earn their degree and save significantly on the overall cost of their education.
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The evidence is clear related to the contribution of early access to college to the
overall benefit for vulnerable, historically underserved populations (Bailey & Karp, 2003).
Many researchers assert that reducing cost of the degree and time to obtain a college degree
is a benefit of dual credit (Borden et al., 2013; Karp, 2015; Karp et al., 2007). However, there
is a considerable dearth of empirical research and literature on the analysis of the financial
return of investment for either the student and their family and the educational system
overall. The goal of this study was to understand the financial impact of dual credit for both
the individual college student and their families as well as for the higher education
institution.
The lack of the research regarding the completion outcomes of dual credit students in
New Mexico and the financial benefits of dual credit to the student lead me to ask the
research question, what are the relationships between dual credit, college retention and
persistence, cost of an associate degree, and likelihood of degree attainment?
Definition of Terms
The following key terms are used in this study and the specific definitions are
provided for clarification purposes.
Advanced Placement (AP): courses taught by high school teachers at the high school
accredited by the College Board. Upon completion of the course, students may earn college
credit by taking the National Subject Area Test and submitting the score to the college for
consideration to have college credit awarded.
Attrition: the decrease in college enrollment of students from one academic term to the next
due to causes other than degree attainment.
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Beginning freshman: the application type of students applying to a post-secondary institution
for their first term of college. The student is not necessarily a recent high school graduate.
College: any post-secondary degree and/or certificate conferring accredited educational
institution – commonly called community colleges as two-year institutions and universities
as four-year institutions.
Concurrent enrollment: used interchangeably with dual credit, concurrent enrollment means
high school students enrolled in college courses to receive credit towards both a college
degree or certificate and a high school diploma.
Cost of degree: the total tuition cost assigned to the courses required for completion of the
credit hours required for a college degree.
Degree attainment: completion of the intended associate of arts, associate of science, or
associate of applied science degree at a two-year institution or bachelor of arts or bachelor of
science degree at a four-year institution by a student entering college after high school
completion.
Dual credit (DC): used interchangeably with dual enrollment, dual credit means high school
students enrolled in college courses to receive credit towards both a college degree or
certificate and a high school diploma.
Dual enrollment: used interchangeably with dual credit, dual enrollment means high school
students enrolled in college courses to receive credit towards both a college degree or
certificate and a high school diploma.
Dual credit program: Opportunity created through a partnership agreement between the local
educational agency and the post-secondary institution that allows currently enrolled high
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school students to enroll in college courses offered by the post-secondary institution prior to
high school graduation.
Early college high schools (ECHS): high schools, usually located on the campus of a college,
in which the students take college courses for all of their elective high school credit. The
expected outcome is that the students receive both a high school diploma and an associate
degree, certificate or significant college credit hours towards a bachelor by the completion of
their 12th grade year.
Economic mobility: the ability of individuals to move up or down the income distribution
(Bengali & Daly, 2013).
Grade Point Average (GPA): The numerical calculation of the total grade points earned
during an academic term divided by the total number of semester hours attempted for college
credit during that same term, as reported on a 4.0 scale.
Graduation rate within 150 percent of normal time: The rate required for disclosure and/or
reporting purposes under Student Right-to-Know Act (IPEDS: Graduation Rates, 2016).
Higher education institutions are required to report this information to the Integrated
Postsecondary Education Data System.
Highest Degree Attained: The highest post-secondary degree attained by the student at any
institution between Fall 2011 academic term and Spring 2020 academic term.
International Baccalaureate (IB): A high school curriculum that includes college-type
courses approved by the International Baccalaureate organization. Students may potentially
earn college credit by taking an end-of-course exam. It is at the discretion of the
postsecondary institution to award college credit or not.
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Non-Dual Credit Participant: A student matriculating into post-secondary who did not earn
any college credits through dual credit or concurrent enrollment prior to graduation from
high school.
Normal time to completion: The amount of time necessary for a student to complete all
requirements for a degree or certificate according to the institution’s catalog. This is typically
4 years (8 semesters or trimesters, or 12 quarters, excluding summer terms) for a bachelor’s
degree in a standard term-based institution; 2 years (4 semesters or trimesters, or 6 quarters,
excluding summer terms) for an associate’s degree in a standard term-based institution; and
the various scheduled times for certificate programs (IPEDS: Graduation Rates, 2016).
Persistence: students’ continued enrollment in any post-secondary institution (Chen et al.,
2019).
Retention: students’ continued enrollment in one post-secondary institution (Chen et al.,
2019).
Time to degree: time of initial enrollment in a post-secondary institution to completion of a
certificate, associate or bachelor degree (Shapiro et al., 2016).
Delimitations of the Study
Delimitations of this study are as follows:
This study is confined to one urban community college in New Mexico. It may, or
may not, be representative of other post-secondary institutions based upon the unique
characteristics of this community college.
This study includes students that entered college in the Fall 2011, Fall 2012, and Fall
2013 academic terms only.
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Students were categorized as either dual credit participants or non-dual credit
participants based upon the courses on their SWCC transcript at time of first-term enrollment
as a beginning freshman.
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Chapter Two
Literature Review
This chapter reviews the literature relevant to the research and rationale of the
previous chapter. This chapter discusses the current literature associated with dual credit, cost
of college attendance, and the higher education student success factors of matriculation,
persistence, and completion. I have divided the chapter into the following sections:
community colleges; the history of dual credit; cost, price and college matriculation; and
post-secondary factors contributing to increased time to degree. All of this is to enhance the
understanding as it relates to my research question, what are the relationships between dual
credit, college retention and persistence, cost of an associate degree, and likelihood of degree
attainment?
Community Colleges
The role of the more than 1,200 community colleges in the US higher education
landscape is paramount to accomplishing the equalizing or leveling effect of higher education
(American Association of Community Colleges, 2020). Community colleges increase access
to post-secondary education and training through both open access admissions and more
affordable tuition and fees. Community colleges became an integral part of the US promise
for a brighter future immediately following World War II when hundreds of thousands of
soldiers returned to their communities in need of jobs and additional skills to qualify for
those jobs. Since those times, community colleges have emerged as the ‘people’s college’
providing campus for inclusion of students, faculty, staff, and administrators of
representative populations of low-income, adult learners, and those of racial and ethnic
groups with persistently low degree attainment levels (Townsend & Twombly, 2007).
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As open access institutions, community colleges enroll more low-income, adult
learners, or academically underprepared students and/or those from racial or ethnic groups
with persistently low degree-attainment levels compared to four-year universities, which
have far more selective admissions standards (Kolesnikova, 2010).
Most students (65% nationally) attend on a part-time basis and also work while
attending college, and the national average age of a community college student is 28 years
old (American Association of Community Colleges, 2020). In addition to the access mission,
both national and local policymakers have moved the community college mission to include
student success including earning a credential and labor market outcomes (Bahr, 2016). On
average, tuition and fees at community colleges across the nation are less than half of those
of four-year universities (Kolesnikova, 2010). Community college students are less likely to
have student loans, yet have higher default rates than borrowers from four-year universities
(Looney & Yannelis, 2015). In fall 2010, fifteen percent of the students entering community
colleges nationally were dual credit students (Fink et al., 2017).
History of Dual Credit
Dual credit was born in the 1970s in the United States as an educational opportunity
for academically advanced high school students that were disengaged with the public high
school learning environment by their final year in the secondary school setting. Additionally,
dual credit served as an intervention to support the unengaged, dispassionate high school
student needing interesting academic curriculum to support them in earning their high school
diploma.
Initially, dual credit programs were created at the institution level. Syracuse
University pioneered dual credit with the first partnership between secondary and post-
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secondary institutions. (Kim et al., 2006; Syracuse University Project Advance, 2019). The
many studies of a wide variety of dual credit programs across various states are summarized
in Table 1.
The first dual credit program began at Syracuse University (SU) in New York in 1972
to provide more challenging and stimulating academic experiences for advanced students.
The program began with just seven high schools partnering with the university. The program
has grown to more than 200 schools with 12,000 students participating in 2018 (Syracuse
University Project Advance, 2019). High school seniors have the opportunity to choose from
50 courses taught by high school teachers qualified to teach as SU adjunct faculty in their
high school (Loveland, 2017). Upon transferring to college, more than ninety percent of
SUPA participants received college credit for their SUPA courses and ninety-three percent
report a B grade point average or higher (Andrews, 2004).
Focused on students deemed likely to drop out of high school, Middle College High
School at La Guardia Community College began in 1974. The school provided student
supports and college counseling as well as ongoing support from the faculty (Kim et al.,
2006). Studies of students that graduated in the 1970s and early 1980s indicated that the
students of the school had higher graduation rates, lower dropout rates, and performed better
academically than at-risk students at other alternative high schools (Bailey & Karp, 2003).
However, later studies found that students were far more likely to graduate with an
associate’s degree over a bachelor’s degree and students felt less prepared for college
coursework (Wechsler, 2001).
In 1984, Kingsborough Community College, a City University of New York’s
(CUNY) college, launched their dual credit program called “College Now” with four high
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schools (Meade, 2012). The program’s aim was to attract high school students that were
average on the achievement scale to increase enrollment, persistence, and completion at the
college level. CUNY extended the program to all of the colleges within their system by 1999
(Bailey et al., 2002). The program has ballooned to more than 22,000 high school students
from 470 high schools across New York City enrolled in tuition free courses at 17 college
campus-based programs (Kim, 2012). The program supports students in their college
readiness and the ability to score on the CUNY placement test at college-level.
The Early College High School Initiative emerged in the early 2000s with the support
of the Bill & Melinda Gates Foundation as a way to reform public education (Berger et al.,
2014; Miller et al., 2013). The fundamental goals of the Early College High School (ECHS)
model is to increase student retention in high school through engagement and increase access
to and success in college for underrepresented minority and first generation college-going
students (Kisker, 2006). Additionally, the ECHS model has shown that bringing secondary
and post-secondary learning environments together allows more students to graduate from
high school and enroll in and complete college (Webb & Gerwin, 2014). There is a
significant body of research on the outcomes for students attending and graduating from an
ECHS. Jobs for the Future, a private research and action organization focused on creating
change in education for increased economic advancement, and the American Institutes for
Research, a research and evaluation organization, have led the independent research and
evaluation of the Early College High School Initiative marshalled by the Bill & Melinda
Gates Foundation (Hoffman et al., 2009). In their report, Early College Expansion, Webb and
Gerwin (2014, pp. 10–12) reported the following significant positive student outcomes:
90% of early college students receive a diploma vs. 78% of students nationally.
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The average daily attendance rate of early college students in 2012-13 was 95 percent
compared with 92 percent nationally.
The average grade point average for college courses taken by early college students in
2009-10 was 3.06, or a B average.
94% of early college students earn college credit in high school vs. less than 10% of
all high school students nationally.
71% of early college graduates enroll in college vs. 54% of low-income graduates
nationally.
86% of early college graduates who enroll in college persist for a second year vs.
72% of college students nationally.
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Table 1
Dual Credit Outcomes by Study: Summary of Findings
Researcher

An (2013)

Berger et al
(2014)

Cowan &
Goldhaber
(2015)

Program/
State

Program
Design

Significant Outcomes/Study Findings
High School

8,800
HS students who
students in
did (880) or did
the 2000
not (7,920)
follow-up of participate in
1988 NELS dual enrollment
participants
program
Early
Compared
Statistically
College
students from 10 significant
High
ECHS (1,044) to positive
Schools
student from
effect of 9
272 other HS
percentile
(1,414)
points on HS
graduation
rates
Running
Tuition-free
More likely
Start/
community
to substitute
associate
Washington college courses
for HS junior
degree for
and seniors
HS diploma

Edmunds et
al (2015)

Early
College
High
Schools/
North
Carolina

Giani et al
(2014)

Texas

1,651 student
sample of NC
high school
students in 19
ECHS schools
that target
traditionally
underrepresented in
college

Statistically
significant
positive
effect of 5
percentile
points on the
5-year HS
graduation
rate

College
Degree or
Matriculation Certificate
Attainment
Statistically
significant
positive effect
of 6 percentile
points
Statistically
significant
positive
effect of 12
percentile
points

Statistically
significant positive
effect of 38
percentile points

Less likely
to attend a
4-year HEI
full-time;
Increase rate
of
enrollment
in bottom 3
quintiles
Statistically
significant
positive
effect of 16
percentile
points on
the students’
plans to
attend a 4year HSI
Statistically
significant
positive
effect of 14
percentile
points on
HEI
enrollment

More likely to earn
associate degree in
first term of college

Statistically
significant positive
effect of 42
percentile points

Statistically
significant positive
effect of 13
percentile points
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Texas
Vargas (2012)

2004 HS
graduating class
across multiple
school districts
compared
16,545 dual
credit vs. 16,545
no dual credit
courses
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Statistically
significant
positive
effect of 19
percentile
points on
HEI
enrollment

Statistically
significant positive
effect of 13
percentile points
(WWC Intervention
Report, 2017)

Cost, Price and College Matriculation
Since the early 1990s, although billions of state dollars have been invested in higher
education, in relative terms, state funding for higher education has declined, shifting the
responsibility for paying for college costs to students and parents (Quinterno, 2012). The cost
of attending college goes beyond tuition to include fees, books, supplies, room and board,
fees, and the opportunity cost of lost income. The average cost of tuition, fees, room, and
board for the 2018-19 academic school year was $21,370 at public four-year universities and
$12,320 at public two-year colleges (Ma et al., 2018). There is variation in the growth
between the two-year and four-year institutions. In-state tuition has increased over the past
three decades (1988 – 2018) by more than double at public two-year colleges and more than
tripled at public four-year universities (Ma et al., 2018).
Access to federal grant funding also changed over this same period. Out of pocket
cost for two-year college tuition and fees to the student that receives federal grant aid and
federal tax benefits is minimal (Ma et al., 2018). However, students whose parents did not
attend college do not have the support nor parental assistance to take advantage of the
opportunity (Choy, 2002). Students of low-income families are less likely to receive financial
support from their parents than their affluent counterparts (Schoeni & Ross, 2005). Until
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2009, student loans had been the smallest form of household debt (mortgage debt excluded)
amongst credit card, auto, and home equity lines of credit (Brown et al., 2015).
Student and family understanding of the cost of going to college is highly variable
and it is common to find that students and their families grossly overestimate the cost
(Grodsky & Jones, 2007). This perception creates a psychological and emotional barrier for
students and their family to imagine college as a possibility. Students and their parents
perceived costs of tuition at double the actual cost at a four-year university and were off by
even more in regards to tuition at a two-year community college (Avery & Kane, 2004;
Choy, 2002; Jensen, 2010; Post, 1990). This overestimation and inaccuracy of information
was even more prevalent for students whose parents who ended their education at high
school graduation (Horn et al., 2003). Additionally, students and their families perceive that
they have a good understanding of the cost of going to college, yet even in these cases, upon
further questioning the inaccuracy in their perception is evident (Ikenberry & Hartle, 1998).
Ikenberry and Hartle (2000) further studied the phenomenon and determined that although
fewer families were worried about how to fund their child’s education, since perceived costs
of college were inflated, their estimations were closer for more expensive institutions than for
two-year community colleges.
Additionally, Hardy and Marcotte (2020) found that college attainment contributed
positively to family income, including among racial or ethnic minority families. However,
family economic well-being was not always sustained in families that reached middle-class,
making the investment in a college degree, which many times results in carrying debt, less of
a promise of economic mobility.
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Post - Secondary Factors Contributing to Increased Time to Degree
An abundance of research has been undertaken regarding factors that contribute to
lengthening the time it takes for students to complete their education or degree goals. Much
of the research identifies student persistence, placement into remedial coursework and
student momentum in credit hour attainment have significant influence on time to degree
overall (Adelman, 2006; Yue & Fu, 2017). The volume of research on each of these
constructs varies as the body of research on persistence has been abundant since the early
1970s while research regarding the impact of remediation emerged in the past two decades.
Persistence
College persistence or retention research emerged in the 1970s with Spady (1970)
applying predictive theory rather than descriptive theory to student dropout behavior for the
first time (Tinto, 1975). Spady attributed social system constructs from other behavioral
research on suicide to the decision process students face regarding staying or persisting in
college (Spady, 1970; Tinto, 1975, 1993). Spady’s Undergraduate Dropout Process model
asserts that there are two primary systems in postsecondary institutions, academic and social,
with multiple variables from each influencing students’ decisions to persist.
Tinto presented his theory of institutional departure as a conceptual model to
understand what factors impact student persistence in college (Tinto, 1993). Through his
research, Tinto (1993) categorized the attributes that influence student persistence into multidimensional individual and institutional interactions within academic/intellectual and social
systems. Tinto posited that students’ decision to persist rather than drop out from college was
grounded in their ability to transition their connection and identity from their past life or
community to connection with their college life and community much like the rites of
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passage work of Van Gennep of the decade before (Tinto, 1993). Astin’s research evolved in
the late 1970s to “Student Involvement Theory” - focused on the longitudinal study of
student development across a sample of more than 200,000 college students to bring forward
insight into the role of student involvement in college persistence (Astin, 1999).
Pascarella and Terenzini (1991, 2005) further validated the constructs of Tinto’s
theory; however, expanding the understanding of the significance of faculty informal student
development interactions with students outside the classroom that lead to student persistence.
Specifically, early faculty connections with students supported the students’ development of
career and academic development (Pascarella & Terenzini, 2005; Tinto, 2006).
Student persistence and retention research grounded in human resources or
organizational theory emerged with the development of Bean’s (1980) Model of Student
Attrition (Aljohani, 2016). Bean utilized the framework of a casual model of employee
turnover in the workplace and determined that organizational determinant variables play the
most significant role in student and employee attrition (Aljohani, 2016; Bean, 1980). Bean
(1980) asserted that institutional commitment had the most influence on student persistence
and the students’ perception on the quality of the education has the most influence on
institutional commitment. However, Bean’s research indicated that men and women leave
college for differing reasons (Bean, 1980).
Nora, Attinasi and Matonak (1990) tested the constructs of Tinto’s attrition model
against a population of community college students, a unique population from most of the
research employing Tinto’s model. Their study supported Tinto’s theory regarding student
persistence in the two-year community college population. However, Nora’s (2001) later
research challenged the construct of Tinto’s theory regarding breaking ties to past
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relationships and communities to develop new communities or significant others (Tinto,
2006).
Remediation
Across all higher education institutions, placement into remedial education, or
courses that are not yet college-level contributes significantly to the total time a student takes
to attain any degree or certificate (Boatman & Long, 2017; Bound et al., 2012; Bowen et al.,
2009; Kane et al., 2020; Martinez & Bain, 2014). As much as 68 percent of students entering
a two-year higher education institution take at least one remedial course with 40 percent of
university students participating in remedial courses (Bailey & Cho, 2010; Chen, 2016;
Conley, 2007). This early outcome is attributed to inadequate academic preparation while in
high school (Chen, 2016; Garibaldi et al., 2012; Tierney et al., 2009). Specific course taking
patterns in high school, or the lack thereof, contribute to higher remedial placement rates
(Adelman, 2006; Tierney et al., 2009). Additionally, adult learners who have stopped out
from their academic pathway from high school into college, require remedial courses to
reacquaint them with the learning concepts previously studied (Calcagno et al., 2007).
Placement in remedial or developmental course work as a prerequisite for college-level
coursework increases the number of terms to completion resulting in many initiatives to
develop co-requisite programs allowing college-level coursework simultaneously (S. Jones,
2015; Kane et al., 2020). The cost of remedial education is high to the college or university
as well as the student in the reduced likelihood of persistence to graduation, additional tuition
to the student and the instructional costs (Bailey & Cho, 2010; Calcagno et al., 2007; Dowd
& Ventimiglia, 2008; Jimenez et al., 2016; Martinez & Bain, 2014).
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Momentum/Attendance status
The number of credit hours a student takes and successfully completes each semester
is a significant contributor to total time to degree (Adelman, 2006; Attewell & Monaghan,
2016; Bowen et al., 2009; S. Jones, 2015; Yue & Fu, 2017). Academic momentum or fulltime attendance of 15 credit hours or more per semester allows a student to track to on-time
completion and reduces time to degree (Attewell & Monaghan, 2016; S. Jones, 2015).
Summary
The literature provides clear insight into the key role community colleges have played
in many of the post-secondary outcomes that lead to student success including dual credit.
Participation in dual credit has shown strong positive outcomes across the various models
employed across most states. Dual credit contributes positively to the matriculation,
persistence, and momentum of students as well as the cost to the student for college.
Additionally, with time to degree continuing to contribute to increased cost for the student,
the positive impact of college credit earned during high school tuition free is straightforward.
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Chapter Three
Research Design
Although Karp, Hughes, and Cormier (2012, p. 16) assert “dual enrollment – under
the right circumstances – can be a key lever in improving student success in college, dual
credit is typically discussed as a measure for improving access to college." Colleges have
typically shouldered the costs of dual credit; for example, in New Mexico in the 2016/2017
academic year when using a state-wide average tuition, more than $27 million in tuition was
waived for the 20,213 high school students taking dual credit (New Mexico Legislative
Finance Committee, 2017a). In states that the school districts paid tuition to the colleges for
the high school students taking college courses, even when discounted, school districts had a
stake in limiting enrollment in dual credit. The financial incentive to keep the per pupil
funding at the secondary school worked against school officials advocating for dual credit
enrollment (Howley et al., 2013).
Dual credit is perceived to be costly to higher education institutions; the long-term
financial payoff is unclear for most colleges and universities. Individual outcomes vary, yet
overall outcomes indicate increased success across specific populations and the general
student success measures overall (An, 2013; Ganzert, 2014; S. J. Jones, 2014; Karp et al.,
2007). Understanding the financial benefit of these success measures for the student and the
institution is imperative for the widespread adoption of dual credit programs. Crafting policy
that eliminates barriers for students of underserved, vulnerable populations, typified by lowincome minority students who would be the first in their family to attend college, to
participate in dual credit is imperative (Rodriguez et al., 2012). As found in the California
cohort of school/college partnerships, once the funding from The James Irvine Foundation
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concluded, some programs closed and those that remained struggled to continue under the
financial constraints in light of positive student outcomes (Rodriguez et al., 2012).
The purpose of this study was to investigate the effect of dual enrollment on the
students’ college certificate or associate degree attainment within the period of the study and
the impact earning dual credit has on post-secondary outcomes. This quantitative study
examined existing data from academic years 2009 through 2020 of the population of college
students that registered for their first term of college at SWCC in Fall 2011, 2012, 2013, and
2014. This period of time for the data set was necessary to accommodate the full student
record with 150 percent of normal time to completion required. For example, a student that
began in the Fall of 2014, would complete a bachelor’s degree in the Spring term of the
2020-2021 academic year, if 150 percent of normal time for completion of a bachelor’s
degree is required. Additionally, the student that began in the Fall 2011 cohort, could have
received credit on their SWCC transcript for the previous three years in dual credit status,
which began in Fall 2008.
The study compared students who participated in dual credit with students who did
not participate in dual credit prior to enrolling at the college. Predictor variables include
earning college credit in dual credit status, ethnicity/race, gender, age, Pell grant eligibility,
status as a first-generation college student, placement into developmental education, taking
developmental education in the first semester, first and second semester GPA, and whether
the student attended full-time or part-time in the first semester.
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Research Methodology
This study is a quantitative study of the relationships between predictor variables and
dependent variables utilizing regression modeling and cross-tabulation for the analysis.
Regression modeling is used to explain how well we can predict a dependent variable based
upon the information we know about the independent variables (Jeon, 2015; Vogt, 2007,
2011). Cross-tabulation analysis utilizes Pearson Chi-Square test to determine how likely an
observed distribution is due to chance through the analysis of two independent categorical
variables (Faherty, 2008)
Correlational Designs
Correlation design is used to understand the extent of the relationship between
variables and the strength of any relationship. A type of correlation design, regression
modeling, allows the researcher to predict the dependent variable with multiple independent
variables and the relationship between those variables (Pallant, 2016; Vogt, 2007).
Correlation design is limited in that it does not determine a causal relationship (Jeon, 2015;
Pallant, 2016; Vogt, 2011). The selection of variables is important in regression analysis and
selecting a parsimonious set of variables that is supported by peer-reviewed published
research contributes to the strength of the study’s results (Jeon, 2015). The value of
regression modeling is to provide a model for predicting outcomes and explaining
relationships of variables in the model.
Logistic regression
Logistical regression specifically allows the researcher to predict the relative
contribution of each independent variable on a categorical dependent variable such as degree
attainment or not. Through logistic regression, the researcher can learn the relative
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importance of each predictor variable or the interaction of the predictor variables (Pallant,
2016). I conducted logistic regression modeling to determine if a relationship between taking
dual credit and attainment of an associate of applied science, associate of science/art, or
bachelor degree exists and the relative contribution of dual credit to the likelihood of degree
attainment. Logistic regression predicts the probability of an outcome vs. not.
Cross-tabulation analysis
Cross tabulation analysis allowed me to identify the strength and significance of the
relationship between two variables. The p-value from the Pearson Chi-square test indicates if
the distribution of the values for the variables are consistent with the formulated hypothesis
(Faherty, 2008). With a confidence level of 95%, if the p-value is less than 0.05, the null
hypothesis that the two variables are independent, is rejected. If the p-value is less than 0.05,
the relationship between the two variables is statistically significant. The strength of the
relationship between the variables is measured by phi or Cramer’s value. The range for
strength of the relationship is: 0-0.1 equals a week relationship; 0.1-0.3 equals a moderate
relationship, and 0.3-1 equals a strong relationship (Pallant, 2016).
Research Questions and Hypotheses
The lack of the research regarding the completion outcomes of dual credit students in
New Mexico and the resulting implied financial benefits of dual credit to the student led me
to the research question, what are the relationships between dual credit, college retention and
persistence, cost of an associate degree, and likelihood of degree attainment?
By fitting a taxonomy of logistic regression models, I tested the following
hypotheses:
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Hypothesis 1: The probability that dual credit participants will be more likely to attain an
associate degree or certificate will be higher than for to non-dual credit participants.
Hypothesis 2: The probability that dual credit participants will pay less for their postsecondary certificate or degree will be higher than for non-dual credit participants, as
determined by total cost of attendance for each term attended in non-dual credit status.
Figure 8
Conceptual Model: Impact of Dual Credit on Post-Secondary Financial and Completion
Outcomes

Student Indicators
• Demographic
• Socio-Economic Status
• Age
• First Generation College Student
• Gender
•
Pell grant eligibility
• Ethnicity/Race
College
Credit
Earned in
Dual Credit
Post Secondary Indicators
• Placement Into Developmental Education
• Took Developmental Course in First Term
• Full-time or Part-time Status in First Term
• First Semester GPA
• Second Semester GPA

Post-Secondary Outcomes
• Completion
• Certificate
• Associate Degree
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Data Collection
With purposive sampling, I used the data of the total population of the beginning
freshman cohorts that started their enrollment at SWCC for the first time in non-dual credit
status in Fall 2011, Fall 2012, Fall 2013, and Fall 2014. The sample is a subset of the total
student population (Figure 9) enrolled at SWCC which was 29,180 in Fall 2011, 28,263 in
Fall 2012, 29,685 in Fall 2013, and 26,771 in Fall 2014 (Vogt, 2007; SW Community
College, 2015). Purposive sampling, as a form of nonprobability sampling, allows the sample
to be a selection “with a purpose in mind, but not randomly”(Vogt, 2007, p. 81). I have
chosen student records for this specific span of time because the students that started as
beginning freshman in each of these terms will have had enough semesters to complete a
bachelor’s degree within 150 percent of normal time for completion or 6 academic years as
determined by the Integrated Postsecondary Education Data System (IPEDS) by the time of
the data collection date.
Figure 9
Total Fall Term Enrollment Fall 2011 Through Fall 2015
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For this study, I gathered archived data from SWCC from the Banner© student
information system as reported to the National Student Clearinghouse. I requested the data
through the SWCC Office of Data Strategies (ODS). I requested that the SWCC ODS team
submit the records of SWCC to the National Student Clearinghouse for the additional data
regarding degree attainment at another higher education institution. To address the concerns
regarding secondary data analysis and confidentiality and access, the SWCC ODS removed
identifying information and assigned anonymous unique identifiers to the merged data
supplied by the National Student Clearinghouse and SWCC (E. Smith, 2008a).
Secondary Data Analysis
The use of the data from the SWCC student information system falls within the
definition of secondary data as the data were originally collected for administrative and
educational purposes (Law, 2006; E. Smith, 2008a). Although there are many variations on
the definition of secondary data analysis, the research strategy is the application of empirical
methods to data already collected and compiled for other purposes (Dale et al., 1988, as cited
in E. Smith, 2008a, p. 4).
The use of secondary data provides the opportunity to study the factors and outcomes
over time for a large data set of student information (Greenhoot & Dowsett, 2012) and allows
for little intrusion for the subjects (E. Smith, 2008b; Vogt, 2007). The use of secondary data
has limitations such as who and what is in the sample, as well as the measurement tool, these
limitations are noteworthy for this study since the constructs of the student information at
SWCC provide for a large, common dataset from student record data reported to IPEDS,
some limitations are difficult to overcome (Greenhoot & Dowsett, 2012). A social benefit of
using secondary data analysis for this study is the inherent accessibility of the dataset in other
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higher education institutions to allow for other researchers to replicate the research with
another population for their own skill development (E. Smith, 2008b).
Human Subjects Protection
This study was reviewed and determined to be exempt from oversight by the
Institutional Review Board (IRB) of UNM and approved by the SWCC IRB. The use of the
secondary data from the SWCC student information system did not provide exception from
the IRB based upon their human subjects policies. The primary concern was that
triangulation of the data, although de-identified, could lead to the identification of the
individuals (Law, 2006). The SWCC ODS provided the data file with names removed and
substituted with numeric codes and only the age at the time was provided rather than
birthdate (Law, 2006).
Variables
I treated completion of a college certificate or associate degree as the dependent
variable. Table 2 presents the dependent variable name, variable description, and literature
support for use in this study. The predictor variables are categorized into the student
indicators vector, which includes both demographic and socio-economic status variables; the
post-secondary indicators vector, which includes variables attributed to the academic and
achievement experiences; and finally, the dual credit vector with the variable specific college
credit earned while in dual credit status. Table 3 presents the predictor variables names,
variable description, and literature support for including the variables. I chose several of the
variables based upon the collective body of research indicating these variables are relevant
and necessary for the research.
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Table 2
Dependent Variable with Literature Support for Inclusion in Study
Variable
Y1

Coding ID
Variable Description
RESFRSTAWRD Completion of a
college certificate or
associate degree

Literature
An, 2013; Attewell &
Monaghan, 2016; Ganzert,
2014; Grubb et al., 2017;
Lawrence & King, 2019;
Struhl & Vargas, 2012; Yue
& Fu, 2017

Table 3
Predictor Variables with Literature Support for Inclusion in Study
Variable
X1
X2

Coding ID
AGE
ETH

Variable Description
Age
Ethnicity/Race

Literature
Troutman et al., 2018
Adelman, 2006; An, 2015;
D’Amico et al., 2013; Fink et
al., 2017; Grubb et al., 2017;
Jones, 2014; Karp et al., 2007;
Kim, 2012: Lauff & Ingels,
2014 Pascarella & Terenzini,
2005; Pretlow & Wathington,
2014; Ross et al., 2012;
Stewart et al., 2015; Struhl &
Vargas, 2012; Thomas et al.,
2013; Tinto, 1987; Troutman et
al., 2018; Yue & Fu, 2017

X3

GEN

Gender

Adelman, 2006; Burns et al.,
2019; D’Amico et al., 2013;
Ewert, 2012; Grubb et al.,
2017; Jones, 2014; Kim,
2012:Pretlow & Wathington,
2014; Struhl & Vargas, 2012;
Tinto, 1987; Tinto, 1993;
Tobolowsky & Allen, 2016;
Troutman et al., 2018; Yue &
Fu, 2017
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FGS

First generation
college student

An, 2013; Chen et al., 2019;
Grubb et al., 2017; Ishitani,
2006; Pascarella & Terenzini,
2005; Stewart et al., 2015;
Tinto, 1987; Yue & Fu, 2017

X5

PELL

Pell grant eligibility

Blankenberger et al., 2017;
Ganzert, 2012; Karp et al.,
2007

X6

PDEVM

Placement in to
developmental math

Chen, 2016; Grubb et al., 2017;
Tinto, 1987; Wang et al., 2015;
Yue & Fu, 2017

X7

PDEVE

Placement into
developmental English

Chen, 2016; Grubb et al., 2017;
Tinto, 1987; Wang et al., 2015;
Yue & Fu, 2017

X8

DEVT

Took developmental
courses in first term

Chen, 2016; Grubb et al., 2017;
Tinto, 1987; Wang et al., 2015;
Yue & Fu, 2017

X9

IPCO

First semester course
load status

Pascarella & Terenzini, 2005;
Tinto, 1987; Wang et al.,
2015; Yue & Fu, 2017

X10

T1GPA

First term GPA

Gershenfeld et al., 2016; Jones,
2014; Kim, 2012; Pascarella &
Terenzini, 2005; Yizar, 2010

X11

T2GPA

Second term GPA

Gershenfeld et al., 2016; Jones,
2014; Kim, 2012;
Pretlow & Wathington, 2014;
Troutman et al., 2018; Yizar,
2010

X12

DCE

College credits earned
in dual credit

An, 2013; Adelman, 2006;
Bailey & Karp, 2003;
Lochmiller et al., 2016;
Pretlow & Wathington, 2014;
Struhl & Vargas, 2012;
Troutman et al., 2018; Yue &
Fu, 2017
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Data Analysis
I conducted three phases of data analysis. First, I calculated descriptive statistics to
provide a thorough understanding of the patterns in the sample. Because this study is based
on students at a specific institution, during a specific period of time, descriptive statistical
analysis will provide the basis for other researchers to replicate the findings in another
study (Vogt, 2007). The descriptive statistics of the sample of each beginning freshman
applicant cohort (Fall 2011, Fall 2012, Fall 2013, and Fall 2014) provide insight into the
characteristics of the student population who have taken dual credit and those who start with
no dual credit on their transcript, which may “relate substantive findings of great practical
significance” (Vogt, 2007, p. 72). Additionally, the descriptive statistics analysis provided
the opportunity to identify problems with the data that could have required changes in my
other data analysis techniques (Vogt, 2007).
Next, I performed a cross-tabulation analysis of categorical independent variables
with a Pearson Chi-Square test to determine the significance and size of the relationship
between the variables. This test allowed me to understand if the observed occurrence is due
to chance or the relationship between two independent variables. I performed crosstabulation analysis of the relationship between reported ethnicity and dual credit earned,
whether or not the student received a certificate or degree and dual credit earned, and having
credit earned through dual credit and being retained to the second term.
Finally, I fit a taxonomy of logistic regression models to predict the probability of
completion of a college certificate or associate degree within the time of the study. I fit a
taxonomy of nested logistic regression models that begin with the control variables and the
predictor variables added in successive models. Multiple variables are grouped into four
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blocks. The use of logistic regression analysis allowed me to test and analyze the statistical
significance of the variables within each model.
Block 1, student indicator (SI), included student demographic variables for gender,
race/ethnicity, and age and Block 2 (SES), socio-economic status, included variables for first
generation college student status and Pell grant eligibility. Block 3, post-secondary indicators
(PSI), included placement into developmental education/college ready in English and Math,
taking developmental courses in the first term, full or part-time status, first term GPA, and
second term GPA. Block 4, dual credit (DCE), is the variable related to dual credit status,
which is whether or not college credit was earned in dual credit status. The question predictor
variable is included in the dual credit (DCE) block and bolded. See Appendix for the
equation with each block and all variable names.
Probability of completion of a certificate or associate degree = SI (block one) + SES
(block two) + PSI (block three) + DC (block 4)
Table 4 presents the taxonomy of models for predicting the probability that a student
will complete a certificate or associate degree as a function of student demographics, postsecondary indicators, and dual credit course success.
Table 4
Taxonomy of Models for Probability of Completion of a Certificate or Associate Degree
M1: Probability of completion of a certificate or associate degree = Student indicators
M2: Probability of completion of a certificate or associate degree = Student indicators
+ Socio-economic status indicators
M3: Probability of completion of a certificate or associate degree = Student indicators
+ Socio-economic status indicators + Post-secondary indicators
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M4: Probability of completion of a certificate or associate degree = Student indicators
+ Socio-economic status indicators + Post-secondary indicators + dual credit earned
Table 5 presents all the variables that were included in the nested taxonomy for
logistic regression.
Table 5
Variables Included in the Nested Taxonomy for Logistic Regression
Block
SI
SI
SI
SES
SES
PSI
PSI
PSI
PSI
PSI
PSI
DC

Variables
Age
Ethnicity
Gender
First generation
Pell grant eligible
Placement into
developmental Math
Placement into
developmental English
Took developmental
courses in first term
First semester course
load status
First year GPA
Second year GPA
College credit hours
earned in dual credit

M1
X
X
X

M2
X
X
X
X
X

M3
X
X
X
X
X
X

M4
X
X
X
X
X
X

M5
X
X
X
X
X
X

X

X

X

X

X

X

X

X

X

X
X

X
X
X

X
X
X

Data Efficacy and Reliability
Since the data are primarily compulsory for institutional student records, the missing
data were associated with two risks I had identified. The risk of missing data lies with the
voluntary nature of some of the questions on the institution application for admission, which
is one of the primary methods of collection and the reliance on the National Student
Clearinghouse for matching of student degree attainment at other institutions. Although most
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higher education institutions do so, reporting data to the National Student Clearinghouse is
not required for higher education institutions. This data limitation and the consistency of
these records, led me to eliminate the consideration of degrees attained at other institutions
from my study.
Generalizability
Since I used a sample of a population at one community college in New Mexico, the
generalizability to populations in other states in which the demographic varies significantly
from New Mexico is limited. Additionally, the sample cases are for a bounded period and
thus may not be able to be generalized to a population in another timeframe. Cautious
generalization to urban community colleges and their beginning freshman students in states
of similar demographics would be appropriate (Vogt, 2007).
Multicollinearity
Logistic regression analysis require careful examination of the data and
variables since several variables are dealt with simultaneously (Vogt, 2007). I utilized
correlation matrices to determine if any of the predictor variables were highly
correlated and the tolerance when the predictor variables are regressed on the other
predictor variables. I utilized both the tolerance test and variance inflation factor to
assist me in determining which variables contain redundant information and are
collinear (Pallant, 2016). I determined the solution from the options presented by
Vogt (2007):
(1) delete one of the redundant variables; (2) do the regression twice using only one
of the variables in each; and (3) combine the two redundant variables into a new
variable and then use it instead of the original variables. I think the third solution
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is best, because it retains the most information, but in many regression problems it
will make little difference which you choose (p. 175).
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Chapter Four
Findings
The purpose of this research study was to understand the relationship between dual
credit and several higher education measures and outcomes including retention and
persistence, likelihood of receiving an award, and ultimately the cost of attaining an associate
degree. In particular, I selected variables that the literature indicates had a statistically
significant impact on student retention, persistence, and completion; and then examined what
impact earning college credit while in dual credit status had on improving the probability of
earning a certificate or associate degree. The dataset provided more than 200 variables that
were meaningful for exploratory purposes and descriptive statistics regarding the cohort of
students I studied. However, to improve the parsimony of the models, I reduced the number
of variables included in the logistic regression modeling to the important and clearly
meaningful, statistically significant explanatory variables that reflect the conceptual
framework introduced in Figure 8 (Smart, 2005).
In this chapter, I discuss the statistical analyses and result of this research study. I
present the findings that best address this guiding research question: What are the
relationships between dual credit, college retention and persistence, cost of an associate
degree, and likelihood of degree attainment?
Descriptive Statistics
There were 15,228 students in the cohort. This represents all the students, both fulltime and part-time, who started as a beginning freshman in the Fall 2011, Fall 2012, Fall
2013, and Fall 2014 semesters at the community college. Students that had previously
attended in any capacity other than high school dual enrollment are excluded from the cohort.
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Within the full cohort (n = 15, 228), there were 13,428 students that did not have credit
earned in dual credit status and 1,800 students that had dual credit earned. These two
samples’ descriptive statistics are presented when germane to the research study and the
research questions.
Sample
The total cases included in the analysis changed based upon the impact of student
retention at the community college and the variables that are dependent on the student
continuing in the educational pursuits. The full dataset (n = 15,228) reflects all students that
began their first term in the aforementioned Fall semesters. Between the first and second
semester, students were not retained and therefore the sample size decreased substantially by
approximately 4,000 students or 26% (n = 11,229). Retention and/or persistence continues to
impact the sample size with each semester (term 3, n = 4,482, term 4, n = 7,676).
Additionally, enrollment declined drastically in term 3 for all cohorts of students beginning
in the Fall term as this is the Summer term, which is a term when many continuing students
do not attend college and plan to return in the next Fall term. This phenomenon impacted the
sample size included in the term 3 analysis of student performance.
Finally, the sample was impacted by the voluntary nature of some of the data tools
use to collect the data. Student are not required to complete the FAFSA, which provides the
adjusted gross income (AGI) and expected family contribution (EFC), which are the data for
determining Pell grant eligibility (PELL). Additionally, any placement data may not be
included on rare occasions. Cases without these data were excluded by the nature of logistic
regression model fitting and the requirement that all variables have a value in the regression
model. For these reasons, the final sample for the analytical dataset was 9,019 students who
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began at the college in the Fall 2011, Fall 2012, Fall 2013, and Fall 2014 terms as first-year
students.
Student Indicators
The descriptive statistics for the student demographic indicators in the full dataset and
the analytical dataset are presented in Table 6. With the full dataset, the students ranged in
age from 16 years old to 80 years old, with the mean age of 21.89 and the mode age of 18.
When sorted into the US Department of Education age groupings (AGEGRP), 81% (12,347)
of the cohort was 18 – 24 years old, 11.1% (1,694) 24 – 34 years old, 6.4% (975) 35 – 40
years old, and 1.4% (212) over 50 years old. With the final analytical dataset (n = 9,019), the
age range skewed slightly younger with 85.5% (7,713) of the cohort was 18 – 24 years old,
9.3% (839) 25 – 34 years old, 4.4% (401) 35 – 50 years old, and less than 1% (66) over 50
years old. This indicates that younger students were retained at a higher rate from the first
semester to the second semester resulting in a dataset that skews slightly younger.
In the full dataset, half of the students were Hispanic (50.5% HSP), followed by
White (26% WH), Unknown (8.8% UNK), Native American (7.3% NA), and all other
ethnicities (7.4% OTH). The analytical dataset had a slightly higher rate of Hispanic students
(52% HISP) and White students (27% WH) and slightly lower representation of Native
American students (6.6% NA), students with Unknown ethnicity (7.1%) and students of all
other ethnicities (6.9%) These demographics closely resemble the demographics of the
College’s service district. The full dataset was close to evenly distributed in gender with
50.5% male (GENDER), however the analytical dataset skewed slightly more to female
students (53.6%) versus male students (46.4%). This shift in gender representation in the
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analytical dataset more closely reflects the general population distribution of the student body
at the College overall.
Table 6
Categorical Variable name, Descriptions, and Descriptive statistics for Student Indicator
Control Variables.
Variable
Name

Description

AGEGRP

Age group of
student
18 – 24
25 – 34
35 – 50
50+
Traditional age
student
19 and under
Over 19
Student
ethnicity is
White
1 = Yes
0 = No
Student
ethnicity is
Hispanic
1 = Yes
0 = No
Student
ethnicity is
Native
American
1 = Yes
0 = No
Student
ethnicity is
Unknown
1 = Yes
0 = No

TRAD

ETH-WH

ETH-HSP

ETH-NA

ETH-UNK

Full dataset
n = 15,228
Count
Percentage

Analytical dataset
n = 9,019
Count Percentage

12,347
1,694
975
212

81.1
11.1
6.4
1.4

7,713
839
401
66

85.5
9.3
4.4
0.7

9,935
5,293

65.2
34.8

6,500
2,5119

72.1
27.9

3,953
11,275

26.0
74.0

2,467
6,552

27.4
72.6

7,686
7,542

50.5
49.5

4,693
4,326

52.0
48.0

1,118
14,110

7.3
92.7

596
8,423

6.6
93.4

1,346
13,882

8.8
91.2

640
8,379

7.1
92.9
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GENDER

Student
ethnicity is All
Others
1 = Yes
0 = No
Student is
Male
1 = Yes
0 = No

52

1,125
14,103

7.4
92.6

623
8,396

6.9
93.1

7,694
7,534

50.5
49.5

4,186
4,833

46.4
53.6

Of the students in the analytical dataset, 52% were Hispanic students (4,693), and of
that population, 88% (4,116) were under 25-years-old and 8% (377) were 25 to 34-years-old.
In contrast, 82% (488) of Native American and White (2,028) students in the cohort were
under 25-years-old and 15% (90) Native American and 10.8% (267) White students were 25to 34-years-old.
The cross-tabulation analysis of reported ethnicity with dual credit earned (DCE)
provides an understanding that the student population with dual credit earned has higher
representation of Hispanic (56.5%) and White (31.8%) students than the student population
who did not earn dual credit (ETH-HISP = 51.4%, ETH-WH = 26.7%). Additionally, the
student population who had dual credit had fewer students with Unknown ethnicity (2.8%)
and Native American (2.1%) than the student population who did not earn dual credit (ETHUNK = 7.7%, ETH-NA = 7.3%). The Chi-square test for independence (with Yates’
Continuity Correction) indicated a statistically significant, small association between
reported ethnicity and dual credit earned, X2 (7, n = 9,019) = 95.52, p < .001, phi = .103.
The lower representation of Native American students in the cohort of students that
had dual credit is noteworthy. With 4.5 percentage points fewer Native American students in
the cohort of students with dual credit earned compared to the overall analytical dataset
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representation of Native American students (6.6%), this indicates Native American students
accessed dual credit at a lesser rate than Hispanic or White students.
Socio-economic Status
The descriptive statistics of the socio-economic status indicators are presented in
Tables 7 (categorical data) and 8 (continuous data). Forty-three percent of the students in the
analytical dataset (n = 9,019) indicated they were first generation students in higher
education (FGS). This is a self-reported, voluntary data point that is not required in the data
collection of the student application, therefore, 15.9 % (2,428) of the full dataset (n = 15,288)
of students did not report on their status.
Sixty-five percent of the analytical dataset was eligible for the Pell award. I set the
calculation for PELL (Pell eligible, not Pell eligible) based on the Department of Education
Federal Pell Grant Payment and Disbursement Schedules for each cohort year, with “not Pell
eligible” equal to one dollar more than the maximum expected family contribution amount.
Expected family contribution (EFC) was available for 7,737 students in the analytical dataset
and ranged from $0.00 to $999,999 for the student cohort, with the mean at $5,250.76, mode
$0.00, and quartiles at $0.00 (25th), $0.00 (50th), and $4,772.00 (75th).
Table 7
Categorical variable name, descriptions, and descriptive statistics for socio-economic status
control variables
Variable
Name

Description

FGS

First generation
college student
1 = Yes
0 = No
No data

Full dataset
n = 15,228
Count Percentage
5,376
7,424
2,428

35.3
48.8
15.9

Analytical dataset
n = 9,019
Count Percentage
3,868
5,151
0

42.9
57.1
0
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Is student eligible
for Pell?
1 = Yes
0 = No

9,616
5,612

63.1
36.9
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5,878
3,141

65.2
34.8

Table 8
Continuous Variable Name, Descriptions, and Descriptive Statistics for Socio-economic
Status Control Variables for the Analytical Dataset
Variable
Name
EFC
AGI

Description

N

Mean

Std. Dev.

Min.

Max.

Expected
Family
Contribution
Adjusted
Gross
Income

7,737

5,250.76

16708.907

0.00

999,999.00

3,054

41,921.82

45669.582

-998627

522,005.00

Post-secondary Indicators
Of the students in the analytical dataset, as presented in Table 9, most (68.8%) of the
students did not place in college-level Math (PDEVM), yet in contrast, 28% of the students
did not place in college-level English (PDEVE). In all, 74.3% of the students took at least
one developmental course in their first semester. The large majority of the students (71.1%)
entered the term taking 12-credit hours or more or first-time, full-time students (IPCO) rather
than first-time, part-time students taking 11-credit hours or less (28.9%). The full-time
student population was eleven percentage points lower than the part-time student population
in the full dataset compared to the analytical dataset. The analytical dataset only included
students that were retained to the second term, one of the primary factors in reducing the total
number of students in the analytical dataset to 9,019. Of the 9,139 full-time students in the
full dataset (n = 15,228), 82% were retained to the second term, while 60% of the 6,089 parttime students were retained to the second term.
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Table 9
Categorical Variable Name, Descriptions, and Descriptive Statistics for Post-secondary
Indicator Control Variables
Variable Name

Description

PDEVM

Student placed in
college-level Math
1 = Yes
0 = No
No data
Student placed in
college-level
English
1 = Yes
0 = No
No data
Student took at
least one
developmental
course
1 = Yes
0 = No
Is the student a
first time, full-time
student?
1 = Yes
0 = No

PDEVE

DEVT

IPCO

Full dataset
n = 15,228
Count Percentage

Analytical dataset
n = 9,019
Count Percentage

3,991
10,604
633

26.2
69.6
4.2

2,812
6,207
0

31.2
68.8
0

10,391
4,270
567

68.2
28.0
3.7

6,850
2,169
0

76.0
24.0
0

11,016
4,212

72.3
27.7

6,703
2,316

74.3
25.7

9,139
6,089

60.0
40.0

6,417
2,602

71.1
28.9

In the analysis of the grade point averages (GPA) of the students presented in Table
10, the segmentation of the sample provides additional understanding of student
performance. For all analyses, the minimum for all GPA variables (T1GPA, T2GPA,
T3GPA, and T4GPA) was 0.000 and the maximum was 4.000. For the full cohort (n =
15,228) the average first term grade point average (T1GPA) was 1.577 and the 50th percentile
was 2.333 and the 75th percentile was 3.000. Forty-six percent of the students (6,981) earned
a 0.000 GPA and 12.2 % (1,853) earned a 4.000 GPA. For the students in the final analytical
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dataset (n = 9,019), the mean T1GPA was 1.889, 0.317 higher than the full dataset. Of note,
when examining the grade point average of the student populations when segmented by dual
credit earned (DCE = 1, 0), as shown in Table 10, the statistics vary between the two
samples. For students with dual credit earned in the full dataset (DCE = 1, n = 1,800), the
mean first term GPA (T1GPA) was 2.016 as compared to 1.518 for the sample of students
who did not have credit earned through dual credit (DCE = 0, n = 13,428).
The second semester GPA (T2GPA) was 1.939 with the same minimum and
maximum with the 50th percentile at 2.600 (n = 11,229). The size in the population drops by
4,000 students from the first term to the second term, indicating a 74% retention rate term to
term. The total number of the students attending experiences a notable drop off in the third
semester (n = 4,482) since the third semester for students starting in a Fall term is the
Summer term. The average GPA (T3GPA) was 2.134 and the 50th percentile was 2.600.
Close to one quarter (21.3%) of the students earned a 0.000 GPA while 11.7% earned a 4.000
GPA.
Of note, when examining the grade point average of the student populations when
segmented by dual credit earned (DCE = 1, 0), as shown in Table 10, the statistics vary
between the two samples. For students with dual credit earned (DCE = 1, n = 1,800), the
mean first term GPA (T1GPA) was 2.016 as compared to 1.518 for the sample of students
who did not have credit earned through dual credit (n = 13,428). This difference continued in
the second semester GPA (T2GPA) with students with dual credit earned (n = 1,382) mean
GPA was 2.199 and students who did not have credit earned through dual credit (n = 9,847)
mean GPA was 1.902. Additionally, the difference in the percentiles was notable with a
marked difference at the 25th (1.000 vs. 0.000) and 50th (2.640 vs. 2.250) percentiles. This
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crosstabulation analysis indicates that students with dual credit have stronger academic
performance in both their first and second semester. Strong academic performance in the first
semester, especially for students of typically underserved populations or students of color, is
a significant predictor of post-secondary completion (Gershenfeld et al., 2016; Yizar, 2010).
Table 10
Continuous Variable Name, Descriptions, and Descriptive Statistics for Post-secondary
Indicators Control Variables, Minimum GPA = 0.000, Maximum GPA = 4.000.
Variable Description
Name
T1GPA

Students’
first term
GPA

T2GPA

Students’
second
term GPA

T3GPA

Students’
third term
GPA

T4GPA

Students’
fourth term
GPA

Dataset

N

Mean

Std.
Dev.
1.611
1.508
1.616
1.589

Full dataset 15,228 1.577
DCE = 1
1,800 2.016
DCE = 0
13,428 1.518
Analytical 9,019 1.889
dataset
Full dataset 11,229 1.939 1.520
DCE = 1
1,382 2.200 1.379
DCE = 0
9,847 1.902 1.536
Analytical 9,019 1.934 1.504
dataset
Full dataset 4,482 2.134 1.561
DCE = 1
529
2.285 1.476
DCE = 0
3,953 2.115 1.572
Analytical 3,362 2.172 1.538
dataset
Full dataset 7,676 2.226 1.404
DCE = 1
1,050 2.348 1.313
DCE = 0
6,626 2.207 1.418
Analytical 3,172 2.253 1.369
dataset

25th
0.000
0.000
0.000
0.000

Quartile
50th
1.076
2.500
1.000
2.300

75th
3.000
3.333
3.000
3.333

0.000
1.000
0.000
0.000

2.333
2.640
2.250
2.333

3.231
3.300
3.231
3.214

0.000
1.000
0.000
0.000

2.600
2.750
2.571
2.667

3.500
3.500
3.500
3.500

1.000
1.580
1.000
1.143

2.643
2.690
2.600
2.667

3.333
3.333
3.333
3.333

Dual Credit Predictor
As shown in Table 11, 11.8% (1,800) of students earned college credits in dual credit
status (DCE) in the full dataset (n = 15,228), and 12.9% (1,162) of students in the analytical
dataset (n = 9,019). Of the students that had credits earned in dual credit status (DCE), just
over half (53.3% of the full dataset and 52.2% of the analytical dataset) had earned a total of
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3 credit hours through dual credit (DCHRERN), presented in Table 12, which is most often
equal to taking one course. Additionally, about 11% of students (10.5% of the full dataset
and 10.7% of the analytical dataset) had earned 6 credit hours through dual credit. Table 12
shows the maximum number of dual credit hours earned (DCHRERN) was 81 hours, the
mean was 5.62 hours earned in the full dataset and 5.72 hours earned in the analytical
dataset. The dual credit course taking behavior of students in the analytical dataset is
representative of the full dataset.
Of the students who had credit earned through dual credit (n = 1,800), 57% (1,027)
were female (GENDER), 7 percentage points higher than the overall cohort sample, and
99.3% were under 24-years-old when they started (AGEGRP).
Table 11
Categorical Variable name, Descriptions, and Descriptive Statistics for Dual Credit
Predictor Variables
Variable Name

Description

DCE

Student earned
college credits in
dual credit status
1 = Yes
0 = No

Full dataset
Analytical dataset
n = 15,228
n = 9,019
Count Percentage
Count Percentage
1,800
13,428

11.8
88.2

1,162
7,857

12.9
87.1
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Table 12
Continuous Variable Name, Descriptions, and Descriptive Statistics for Dual Credit
Predictor Variables for Full Dataset and Analytic Dataset
Variable
Name
DCHRERN

Description

N
(full)
(analytic)
Total credits
1,800
earned in dual
1,162
credit status

Mean

Std. Dev.

Min.

Max.

5.62
5.72

6.432
6.581

1.0
1.0

81.0
81.0

Dependent Variable
Received First Award (RECFRSTAWRD) was measured for all 15,288 cases
(students in the cohort), with their first highest award counted in this variable. In this cohort,
29.6% (4,515) of the students received a certificate or degree during the time period of the
study. Of these students (RECFRSTAWRD), 52.8% (2,386) received a certificate and 47.2%
(2,129) received an Associate degree first highest award. Of the students that received a
certificate or degree (RECFRSTAWRD), 49.4% (2,230) were Hispanic (ETH-HSP), 28.7%
(1,295) were White (ETH-WH), 5.5% (250) were Native American (ETH-NA), and 10.3%
(466) were of Unknown (ETH-UNK) ethnicity.
Of notable concern, the race category of Unknown (ETH-UNK) includes a cross
section of students that includes not only those students that did not self-report their race in
application process. This ethnicity category also includes students that respond they are not
Hispanic ethnicity but provide no race response and students that are classified as
nonresident alien in their visa or citizenship information. Based upon the Department of
Education guidance for reporting student race, students that are non-resident alien, regardless
of self-reported race or ethnicity have their race reported as “nonresident alien”(Collecting
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Race and Ethnicity Data from Students and Staff Using the New Categories, n.d.). These
students, because no race is contained in the original data, were recoded to Unknown
ethnicity.
Of the total student cohort (n = 15,228), 70.4% (10,713) of the students did not
receive a certificate or degree during the period of the study. However, of the 1,800 students
that started with college credit earned through dual credit (DCE), only 56.7% (1,020) of the
students did not receive a certificate or degree during the period of the study. While 24.6%
(442) of the students with dual credit earned (DCE) an associate degree and 18.8% (338)
earned a certificate, of the 13,428 students without dual credit (DCE=0) only 12.6% (1,687)
earned an associate degree and 15.3% (2,048) earned a certificate.
Cross tabulation analysis (Table 13) of whether or not the student received a
certificate or degree (RECFRSTAWRD) and dual credit earned (DCE) revealed that 618
students who earned dual credit received a certificate or degree, which was 42.5% more
students than expected by the Chi-square test for independence (with Yates’ Continuity
Correction), which indicated a statistically significant, small association between a student
having earned dual credit and receiving a certificate or degree, X2 (1, n = 9,019) = 142.488, p
<. 001, phi = .126. Of students with dual credit earned (1,162), 53.2% (618) received a
certificate or degree while just 35% (2,749) of students without dual credit (7,857) earned a
certificate or degree.
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Table 13
Cross-tabulation of Dual Credit Earned (DCE) and Whether or Not the Student Received a
Certificate or Associate Degree (RECFRSTAWRD), n = 9,019.

RECFRSTAWRD

Total

No Award

Received a
certificate
or
associate
degree

Count
Expected Count
% within
RECFRSTAWRD
Adjusted Residual
Count
Expected Count
% within
RECFRSTAWRD
Adjusted Residual
Count
Expected Count
% within
RECFRSTAWRD

Dual Credit Earned
No
Yes
Total
5,108
544
5,652
4,923.8
728.2
5,652.0
90.4%
9.6%
100%
12.0
2,749
2,933.2
81.6%

-12.0
618
433.8
18.4%

3,367
3,367.0
100.0%

-12.0
7,857
7857.0
87.1%

12.0
1,162
1,162.0
12.9%

9,019
9,019.0
100.0%

Retention of Dual Credit Students
Of the full student cohort (15,228), 73.4% (11,176) of the students were enrolled in
the next term. Of the 1,800 students with dual credit earned, 76.4% (1,376) of the students
were retained to the next term while 73% (9,800) of the students without dual credit (13,428)
were retained to the next term. A chi-square test for independence (with Yates’ Continuity
Correction) indicated a statistically significant but very small association between having
credit earned through dual credit and being retained to the second term, X2 (1, n = 15,228) =
9.568, p = .002, phi = .025.
Fall to Fall Retention
Of the student cohort in the analytical set (9,019), 64.5% (5,814) were enrolled in the
next Fall term. This does not account for students that may have completed their program and
left prior to the next Fall term. Of the 1,162 students with dual credit earned, 72.4% (841) of
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the students were retained to the next Fall term while 63% (4,973) of the students without
dual credit (7,857) were retained to the next Fall term. Student who had earned college credit
through dual credit outpaced those without dual credit by 9.5 percentage points.
This difference in retention to the next Fall term was also present when considering
student ethnicity. Hispanic students with college credit earned through dual credit had a
retention rate 9 percentage points higher than those Hispanic students who did not have dual
credit earned. Native American students with college credit earned through dual credit had a
retention rate to the next Fall term 25 percentage points higher than those Native American
students who did not have dual credit earned.
Total Credit Hours at Award
Of the students with dual credit earned, (1,162), 30.9% (359)) earned an associate
degree during the period of the study. As shown in Table 14, among this sample (DCE=1,
FRAWAOC=1, n = 359), the mean number of credit hours earned at the time of the award
was 68.59 compared to the sample of students who earned an associate degree with no dual
credit earn with a mean of 72 credit hours earned.
Table 14
Continuous Variable Name, Description, Sample Description, Sample Size, and Descriptive
Statistics for Total Credit Hours Earned at Time of Award
Variable
Name
TOT
HR
EAW

Description

Sample

N

Mean
68.59

Std.
Dev.
12.683

Mi
n.
19

Ma
x.
126

Quartile
25th 50th 75th
63 68 75

Total credit
hours
earned at
time of
award

DCE = 1,
FRAWA
SOC = 1

359

DCE = 0,
FRAWA
SOC = 1

1,365

71.62

10.977

26

116

65

70

78
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Considering the difference of 3.41 in the mean of total credit hours earned at time of
associate degree award in Table 14 and the mean of college credits earned through dual
credit in Table 16, 5.72, together, students who earned their associate degree with college
credit earned through dual, on average, reduced the total number of credit hours for which
they paid tuition by 9.13 total credit hours. This 9.13 credit hours multiplied by the per credit
hour tuition rate would equate to the total tuition savings, on average, a student that started as
a beginning freshman with college credit earned in dual credit status would have upon
earning their associate degree.
Multi-Collinearity
In studies with a large number of independent variables, the presence of
multicollinearity is a concern for invalidating or confusing the regression analysis (Smart,
2005). There are two common methods of statistical analysis of collinearity: correlation
matrix analysis; and tolerance and variance inflation factor (VIF)tests.
Using SPSS, I produced matrices of the Pearson correlation coefficient for analysis of
the continuous variables utilized in this study and the Spearman rho correlation coefficient
for the ordinal variables utilized (Frey, 2018). In analysis for multicollinearity, a correlation
coefficient for both Spearman rho and Pearson of |.70| or higher indicates the variables are
highly or strongly correlated and the variables should be evaluated for which variable should
be included rather than both (Muijs, 2011). In the Spearman Rho correlation analysis, the
IPEDS Cohort (IPCO) variable was directly correlated with the first term course load
(T1LOAD) variable. I decided to keep the IPCO variable as the practical significance of firsttime, full-time vs. first-time, part-time status is more germane to the study. In the Pearson
coefficient analysis, adjusted gross income (AGI) and expected family contribution (EFC)
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were highly correlated (r = .758) which caused me to question them as effective variables for
approximating socio-economic status. As a result, I calculated a new variable based upon
EFC and the Department of Education Federal Pell Grant Payment and Disbursement
Schedules for each cohort year (PELL).
For the logistic regression models, I performed correlation analysis to identify
statistically significant correlations that are too high (tolerance < .10 and/or VIF > 10)
indicating multicollinearity. There were no independent variables with tolerance or VIF
values that indicated possible multicollinearity.
Interactions
I tested interactions between several sets of the independent variables to understand if
they were statistically significant predictors of the probability of a student receiving a
certificate or degree. Only the interaction of DCE*DEVT was statistically significant and
was added to the model (Model 5).
Model Building Strategy
I developed my model building strategy to follow the hypothesized conceptual model
introduced as Figure 8. Each of the boxes became blocks of the logistic regression model
building process: Block One represents Student Demographic Indicators (Model 1), Block
Two represents Student Socio-Economic Indicators (Model 2), Block Three represents PostSecondary Indicators (Model 3), Block Four represents Dual Credit Outcomes (Model 4),
and Block Five are the interactions among Post-Secondary Indicators (Model 5). Block Four
contained the question predictors and the rest of the blocks contained control predictors.
Once all of the variables were in the model, I examined the p-value for statistical
significance and considered removing control variables that did not reach the p ≤ .05 level of
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statistical significance. The control variables that did not reach this threshold were a portion
of the ethnicity variables in the system of dummies (ETH-WH, ETH-HSP, and ETH-NA),
the first-generation students (FGS), and the “took developmental course” (DEVT) variables.
The ethnicity variables were retained as a result of the requirements of a system of dummy
variables. I also maintained the DEVT variable since it is part of the DEVT* DCE
interaction. However, I removed the status of a student as a first-generation higher education
student.
Outliers
I evaluated the Cook’s Distance and Center Leverage to assess the estimated
influence of each case on the regression model (Model 5). I reviewed the diagnostic
scatterplots of Cook’s Distance and Center Leverage values for all of the cases. I determined
that cases with Cook’s Distance values greater than .012 and cases with Center Leverage
values greater than .0052 had significant leverage on the model. After cases with significant
leverage were removed (n = 145), the analytical dataset contained 9,019 cases and I fit the
final model (Model 5d).
Table 15 represents a nested taxonomy of fitted logistical regression models in which
the probability of receiving a certificate or associate degree (RECFRSTAWRD) is predicted
by dual credit earned (DCE), controlling for other variables that have an impact on receiving
a certificate or associate degree. I chose to move forward with Model 5d.
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Table 15
Taxonomy of Logistic Regression Models that Display the Fitted Relationship Between Whether a Student Receives an Award as a
Function of Dual Credit Participation Controlling for Student Demographic Indicators, Socio-economic Status Indicators, and Postsecondary Indicators, for a Sample of Beginning Freshman Students Between Fall 2011 and Fall 2014, n = 9,164.
Predictors

Intercept
SI Block 1
TRAD
ETH-WH
ETH-HSP
ETH-NA
ETH-UNK
GENDER
SES Block 2
FGS
PELL
PSI Block 3
PDEVM
PDEVE
DEVT
IPCO
T1GPA

Null

M1
SI

-.500***

-.783***
.386***
.291**
.068
-.174
.403***
-.290***

Model
M2
SES

M3
PSI

M4
DC

M5
Interactions
n = 9,164

M5d
Without
Influential
Cases
n = 9,019

-.616***

-2.239***

-2.289***

-2.431***

-2.691***

.334***
.244**
.094
-.132
.362**
-.314***

.240***
.035
.089
-.036
.443***
-.216***

.190**
.041
.094
-.009
.480***
-.202***

.200**
.038
.094
-.009
.477***
-.200***

.227***
.169
.236*
-.016
.585***
-.201***

.119**
-.266***

.019
-.133*

.013
-.125*

.011
-.129*

-.121*

.307***
-.178*
.016
.216***
.162***

.306***
-.200**
.051
.206***
.160***

.431***
-.200**
.212*
.200**
.165***

.288***
-.197**
.116~
.258***
.167***
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T2GPA
DC Block 4
DCE
Interactions Block 5
PDEVM*DEVT
DCE*DEVT
Results
Omnibus Chi Square
-2 Log Likelihood
Cox & Snell R Square
Nagelkerke R Square
Percent Correct
Degrees of Freedom

.560***

12148.883
62.2

155.883***
11993.000
.017
.023
62.4
6

~ p < .10; * p < .05; ** p < .01; *** p < .001

200.287***
11948.596
.022
.029
62.6
8

1915.914***
10232.969
.189
.257
71.3
14
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.562***

.562***

.616***

.479***

.654***

.814***

-.196
-.291*

-.438**

1969.891***
10178.992
.193
.263
71.4
17

2180.865***
9736.852
.215
.293
72.4
16

1962.988***
10185.895
.193
.263
71.4
15
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Model with Probability of Receiving a Certificate or Degree as the outcome
I selected Model 5d as my final model because as shown in Table 15 it has a set of
statistically significant control variables that are supported by the literature. The Model 5d
analysis included 9,019 cases after I examined the scatterplot of the Cook’s distance and
Centered Leverage values for all of the cases in the cohort and determined the influential
cases had a Cook’s Distance greater than .012 and Centered Leverage greater than .0052. The
model as a whole explained between 21.5% (Cox and Snell R square) and 29.3%
(Nagelkerke R squared) of the variance in the predicted probability of a student receiving a
certificate or degree. The model’s Omnibus Chi Square is 2180.8652 (p<.001, df 15) and it
correctly classified 72.4% of cases. The –2 log likelihood is 9736.852.
The equation for Model 5d where received first award is the outcome:
𝑝𝑝𝑝[RECFRSTAWRD = 1] = 1/(1+e^-(B0 +B1*(TRAD) + B2*(ETHWH) +B3*(ETHHSP) +
B4*(ETHNA) + B5*(ETHUNK) + B6*(GEN) + B7*(PELL) + B8*(PDEVM) +

B9*(PDEVE) + B10*(DEVT) + B11*(IPCO) + B12*(TIGPA) + B13*(T2GPA) +
B14*(DCE) + B15*(DCE*DEVT)))

𝑝𝑝𝑝[RECFRSTAWRD = 1] = 1/(1+EXP(-(-2.691 + .227*(TRAD) + .169*(ETHWH)

+.236*(ETHHSP) -.016*(ETHNA) + .585*(ETHUNK) -.201*(GEN) -.121*(PELL) +
.288*(PDEVM) -.197*(PDEVE) + .116*(DEVT) + .258*(IPCO) + .167*(TIGPA) +
.616*(T2GPA) + .814*(DCE) -.438*(DCE*DEVT)))
As shown in Table 16 (the logistic regression output from SPSS), controlling for the
variables in Blocks 1, 2, 3, and 5, students who earned dual credit had 2.26 times higher odds
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of receiving a certificate or degree versus students who did not have dual credit earned (95%
CI 1.785 - 2.851).
Table 16
Logistic Regression Predicting Likelihood of Receiving a Certificate or Degree
B
TRAD
ETH-WH
ETH-HSP
ETH-NA
ETH-UNK
GENDER
PELL
PDEVM
PDEVE
DEVT
IPCO
T1GPA
T2GPA
DCE
DCE*DEVT
Constant

.227
.169
.226
-.016
.585
-.201
-.121
.288
-.197
.116
.258
.167
.616
.814
-.438
-2.691

S.E.
.064
.108
.103
.142
.135
.050
.054
.063
.075
.071
.063
.020
.020
.119
.150
.151

Wald
12.617
2.432
5.225
.013
18.718
16.024
5.048
20.835
6.852
2.698
16.638
70.412
930.888
46.431
8.477
317.364

df
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

p
<.001
.119
.022
.909
<.001
<.001
.025
<.001
.009
.100
<.001
<.001
<.001
<.001
.004
<.001

Odds
Ratio
1.255
1.184
1.267
.984
1.796
.818
.886
1.334
.821
1.123
1.295
1.182
1.851
2.256
.645
.068

95% of C.I. for
Odds Ratio
Lower Upper
1.107
1.423
.958
1.464
1.034
1.551
.744
1.300
1.377
2.341
.741
.902
.797
.985
1.179
1.509
.709
.952
.978
1.290
1.144
1.466
1.136
1.229
1.779
1.926
1.785
2.851
.481
.867

Interpreting Model 5d
There are 15 categorical and 2 continuous variables in Model 5d. With grade point
average (T1GPA and T2GPA) as the two continuous variables, there are infinitely many
combinations that could be explored. For this reason, meaningful combinations for the
purposes of understanding the impact dual credit earned has on the predicted probability of a
student receiving a certificate or associate degree within the period of the study should be
chosen to explore and discuss. For the purposes of this research study, I chose to hold
continuous variables at the mean value and the categorical variables at their mode value
using the descriptive statistics from the analytical dataset and not the full dataset. Table 17
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provides a description of the categorical variable modes and the continuous variable means
for the analytical dataset.
Table 17
Categorical Variable Modes and Continuous Variable Means from the Descriptive Statistics
of the Analytical Dataset, n = 9,019
Variable Name
TRAD

Value
Mode

PELL

Mode

PDEVM
PDEVE

Mode

DEVT

Mode

IPCO

Mode

T1GPA
T2GPA
DCE

Mean
Mean
Mode

DCE*DEVT

Mode

Description
1 = 19 and under,
0 = Over 19
1 = Pell eligible,
0 = Not Pell eligible
1 = Placed college-level Math,
0 = Placed developmental Math
1 = Placed college-level English,
0 = Placed developmental
English
1 = Took developmental course
first semester
0 = Did not take developmental
course first semester
1 = First-time, full-time status
0 = First-time, part-time status
First semester GPA
Second semester GPA
1 = Earned dual credit
0 = Did not earn dual credit
Interaction between earned dual
credit and took developmental
course in first semester

Value
1
1
0
1

1
1
1.889
1.934
0
0

Predicted Probability for Female Students by Ethnicity
For determining predicted probability of receiving a certificate or degree by ethnicity
and dual credit earned status for female students, I solved the equation with all of the
continuous variables in Table 17 held constant at their mean and the categorical variables
held at the mode. A description of this prototypical student profile was a female student, 19-
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years-old or under, eligible for the Pell grant, who placed into developmental math, placed
into college-level English, took developmental courses in the first term, attended full-time,
had an average first semester GPA of 1.889, and had an average second semester GPA of
1.934. As shown in Table 18, when I solved the equation for this prototypical student profile
with dual credit earned or no dual credit earned and ethnicity (holding all controls at the
respective mean or mode), the predicted probability of earning a certificate or associate
degree within the period of the study for a female Hispanic student who had earned dual
credit is 8.86 percentage points higher than the predicted probability for a Hispanic female
student who did not earn dual credit. Holding all controls at the respective mean or mode,
when a Hispanic female student has college credit earned through dual credit, the fitted odds
that she will earn a certificate or associate degree (versus not earn an award) are 1.26 to 1.
Setting the control variables to their respective mean or mode, the predicted
probability of earning a certificate or associate degree for a female Native American student
who earned dual credit is 8.24 percentage points higher than the predicted probability for a
female Native American student who did not earn dual credit. Holding all controls at the
mean or mode, when a Native American female student has college credit earned through
dual credit, the fitted odds that she will earn a certificate or associate degree within the period
of the study (versus not earn an award) are 1.22 to 1.
Again controlling for the other variables in the model, I predict that for a White
female student who earned dual credit the probability she will earn a certificate or associate
degree will be 8.72 percentage points than for a White female student who did not earn dual
credit. Holding all controls at the mean or mode, when a White female student has college
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credit earned through dual credit, the fitted odds that she will earn a certificate or associate
degree (versus not earn an award) are 1.27 to 1.
Finally, for a female student whose ethnicity is categorized as Unknown who earned
dual credit, the predicted probability she will earn a certificate or an associate degree is 9.33
percentage points higher than the predicted probability for a female student whose ethnicity
is categorized as Unknown and who did not earn dual credit. Holding all controls at the mean
or mode, when a female student whose ethnicity is categorized as unknown earned college
credit through dual credit, the fitted odds that she will earn a certificate or associate degree
within the period of the study (versus not earn an award) are 1.22 to 1.
Table 18
The Predicted Probability of Receiving a Certificate or Associate Degree and Fitted Odds
for Prototypical Student Profiles of Female Students by Ethnicity and With or Without Dual
Credit Earned, With All Other Variables Set to the Mean or Mode
Student Profile

Predicted
Fitted
Probability of
Odds
Earning Award
Hispanic female with dual credit earned
42.82%
1.26
Hispanic female no dual credit earned
33.96%
White female with dual credit earned
41.19%
1.27
White female no dual credit earned
32.47%
Native American female with dual credit earned
36.79%
1.29
Native American female no dual credit earned
28.55%
Unknown ethnicity female with dual credit earned
51.49%
1.22
Unknown ethnicity female no dual credit earned
42.16%
Note: Controlling for all other variables at the mean or mode, the prototypical student profile
is 19-years-old or under, Pell grant eligible, placed in developmental math, placed in collegelevel English, took developmental course in the first semester, attended full-time, first-term
GPA of 1.889 and second-term GPA of 1.934.
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The effects of the question predictor earned dual credit (DCE) for female students can
be seen in Figure 10. By plotting the fitted model for predicted probability across a range of
second term grade point averages (T2GPA) and holding all other variables constant (at their
mean or mode detailed in Table 17), and fitting for ethnicity, the impact of dual credit earned
is demonstrated in the distance between the pair of lines by ethnicity (line color) with the
students with dual credit earned depicted by a solid line and those without with a dotted line.

THE RETURN ON INVESTMENT FOR DUAL CREDIT

74

Figure 10
The Predicted Probability of Female Students Will Receive a Certificate or Associate
Degree Based Upon Second Term Grade Point Average (T2GPA), Controlling for All Other
Predictors in the Model, Such That Continuous Variables are Held at Their Mean and
Categorical are Set to the Mode Values
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Predicted Probability for Male Students by Ethnicity
For determining predicted probability of receiving a certificate or degree by ethnicity
and dual credit earned status for male students, I solved the equation with all of the
continuous variables in Table 17 held constant at their mean and the categorical variables
held at the mode. A description of this prototypical student profile was a male student 19years-old or under, eligible for the Pell grant, who placed into developmental math, placed
into college-level English, took developmental courses in the first term, attended full-time,
had an average first semester GPA of 1.889, and had an average second semester GPA of
1.934. When I solved the equation for this prototypical student profile with dual credit earned
or no dual credit earned and ethnicity, the predicted probability of earning a certificate or
associate degree within the period of the study for a male Hispanic student who had earned
dual credit (DCE = 1) is 8.38 percentage points higher than the predicted probability for a
Hispanic male student who did not earn dual credit (DCE = 0). Holding all controls at the
mean or mode, when a Hispanic male student has college credit earned through dual credit,
the fitted odds that he will earn a certificate or associate degree (versus not earn an award)
are 1.28 to 1 (see Table 19).
Solving the same equation for male Native American students who earned dual credit
results in a predicted probability that is 7.62 percentage points higher than the predicted
probability for a male Native American student who did not earn dual credit. Holding all
controls at the mean or mode, when a Native American male student has college credit
earned through dual credit, the fitted odds that he will earn a certificate or associate degree
within the period of the study (versus not earn an award) are 1.31 to 1.
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For a male White student who earned dual credit the predicted probability of earning
a certificate or associate degree is 8.19 percentage points higher than the predicted
probability for a male White student who did not earn dual credit. Holding all controls at the
mean or mode, when a White male student has college credit earned through dual credit, the
fitted odds that he will earn a certificate or associate degree (versus not earn an award) are
1.29 to 1.
Finally, for a male student whose ethnicity is categorized as Unknown ethnicity who
earned dual credit the predicted probability of earning an award is 9.13 percentage points
higher than the predicted probability of a male whose ethnicity is categorized as Unknown
who did not earn dual credit. Holding all controls at the mean or mode, when a male student
whose ethnicity is categorized as unknown earned college credit through dual credit, the
fitted odds that he will earn a certificate or associate degree within the period of the study
(versus not earn an award) are 1.24 to 1.
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Table 19
The Predicted Probability of Receiving a Certificate or Associate Degree and Fitted Odds
for Prototypical Student Profiles of Male Students by Ethnicity and With or Without Dual
Credit Earned, With All Other Variables Set to the Mean or Mode
Student Profile

Predicted
Fitted
Probability
Odds
of Earning
Award
Hispanic male with dual credit earned
37.98%
1.28
Hispanic male no dual credit earned
29.60%
White male with dual credit earned
36.42%
1.29
White male no dual credit earned
28.23%
Native American male with dual credit earned
32.25%
1.31
Native American male no dual credit earned
24.63%
Unknown ethnicity male with dual credit earned
46.48%
1.24
Unknown ethnicity male no dual credit earned
37.35%
Note: Controlling for all other variables at the mean or mode, the prototypical student profile
is 19-years-old or under, Pell grant eligible, placed in developmental math, placed in collegelevel English, took a developmental course in the first semester, attended full-time, first-term
GPA of 1.889 and second-term GPA of 1.934.
The effects of the question predictor “earned dual credit (DCE)” for male students
can be seen in Figure 11. By plotting the fitted model for predicted probability across the
range of second term grade point averages (T2GPA) and holding all other variables constant
(at their mean or mode detailed in Table 17), and solving for students of different ethnicities,
the impact of dual credit earned is demonstrated in the distance between the pair of lines by
ethnicity (line color) with the students with dual credit earned depicted by a solid line and
those without dual credit with a dotted line.
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Figure 11
The Predicted Probability of Male Students Will Receive a Certificate or Associate Degree
Based Upon Second Term Grade Point Average (T2GPA), Controlling for All Other
Predictors in the Model, Such That Continuous Variables are Held at Their Mean and
Categorical are Set to the Mode Values.
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For both female and male traditional-aged students (controlling for all other
variables), it stands out that Native American students with dual credit have a higher
predicted probability of earning a certificate or associate degree than both Hispanic and
White students who do not have dual credit earned. Native American adults are among the
populations with the lowest educational attainment, and enrolled in higher education at less
than half the average rate (Espinosa et al., 2019). It seems that earning college credit in dual
credit status is a positive academic intervention for increasing Native American student
performance on higher education student success measures (Chetty, Friedman, et al., 2017;
Isaacs et al., 2016).
When considering socio-economic status and the potential positive impact of dual
credit on the likelihood of attaining a certificate or associate degree, holding all other
controls at the mean or mode, the fitted odds of earning a certificate or associate degree for a
Hispanic female student who is Pell eligible (lower SES) and has earned dual credit are 1.17
to 1 compared to a Hispanic female student who is not eligible for the Pell grant (higher SES)
and does not have dual credit.
The student profile with the highest predicted probability of earning a college
certificate or associate degree within the period of the study, 72.87%, is a student of
traditional age, ethnicity categorized as Unknown, female, not Pell grant eligible, placed in
college-level Math, placed in developmental English, took a developmental course in the first
term, attended full-time, and had dual credit earned with a mean T1GPA and T2GPA.
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Summary
The purpose of this study was to understand the relationships between dual credit,
college retention and persistence, cost of an associate degree, and likelihood of degree
attainment. The results from this research study indicate that for this analytic sample of 9,019
community college students, the following is evident.
In examining the relationship between dual credit and college retention and
persistence, I found that students who earned college credit in dual credit status had stronger,
positive outcomes for college retention and persistence. The sample of students who earned
college credit in dual credit status had higher average GPAs for all terms (T1GPA, T2GPA,
T3GPA, and T4GPA), a higher percentage of the sample received a certificate or associate
degree (53.2% compared to 35% of students who did not have dual credit), a higher
percentage of the students were retained to the second term (76.4% compared to 73.4%), and
a higher percentage of students were retained to the next Fall term (72.4% compared to
63%).
In examining the relationship between dual credit and the cost of an associate degree,
I found that the average number of college credits earned by students in dual credit status was
5.72 college credits. These college credits are earned free of tuition and fees. Additionally,
the average number of credit hours earned by a student with dual credit who received an
associate degree as their first award was 3.41 fewer credit hours than the average number of
credit hours earned by students who did not have dual credit. On average, students with dual
credit who earned an associate degree paid tuition and fees on 9.13 fewer credit hours, which
is equal to 66% of a full-time semester, or $567 at the current tuition rate of the community
college studied. If this results in a student taken one semester less to complete an associate
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degree, in the Federal Cost of Attendance calculator, the minimum savings is equal to $4,513
at today’s rates.
In examining the relationship between dual credit and the likelihood of degree
attainment, I found that starting with college credit earned in dual credit status increased the
predicted probability of receiving a college certificate or associate degree at the community
college. Additionally, this phenomenon was true across all ethnicities and both genders.
Chapter 5 provides a discussion of the implication of the results in relation to the
overall research question as well as in relation to the overall return on investment in dual
credit programs in higher education.
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Chapter Five
Conclusion
The purpose of this study was to understand the relationships between dual credit,
college retention and persistence, cost of an associate degree, and likelihood of degree
attainment. My research question was: What are the relationships between dual credit,
college retention and persistence, cost of an associate degree, and likelihood of degree
attainment?
Limitations of the Study
As I mentioned in Chapter 1, there are various factors that limit the conclusions that
may be drawn from this study. One is related to the scope of this research study centering on
one higher education institution. Another limitation is because the study utilized secondary
data that was collected for other purposes. The primary limitation of this study was the use of
secondary data that is governed by the IPEDS data standards for categorization in reporting.
The impact of these limitations is discussed in the implications for the profession and policy.
Major Findings
Students who earned college credit in dual credit status while in high school have
stronger, positive outcomes in both college retention and persistence. In examining the
relationship between dual credit and college persistence, students who earned college credit
in dual credit status had higher average GPAs for all terms examined (T1GPA, T2GPA,
T3GPA, and T4GPA) and higher attainment rates of a certificate or associate degree (53.2%
compared to 35% of students who did not have dual credit). Students who had credit earned
through dual credit also had better retention metrics as a higher percentage of the students
were retained to the second term (76.4% compared to 73.4% of students who did not have
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dual credit) and to the next Fall term (72.4% compared to 63% of students who did not have
dual credit).
Across all ethnicities and genders the predicted probability of a student attaining a
certificate or degree is higher if the student has earned college credit in dual credit status.
Interestingly, the fitted odds of a Native American male student attaining a certificate or
associate degree if he earned dual credit is 1.31 times the predicted odds if he had not earned
dual credit; this is the largest fitted odds ratio. The positive impact of taking college course
work during high school appears to challenge Tinto’s (1993) theory and support Nora’s
(2001) challenge to the construct that a student must let go of their past life or community to
succeed in college life.
Similar to the findings from the research by Adelman (2006) and Yue and Fu (2017),
dual credit contributed positively to reducing the cost of a college certificate or associate
degree. On average, dual credit students were able to save the tuition and fees for the 5.72
college credits that they accumulated compared to students who did not earn dual credit.
Some of the benefit may be from the lower frequency of students with dual credit taking
developmental or remedial coursework in their first semester (59% compared to 77% of
students with no dual credit earned). This finding supports earlier research (Bailey & Cho,
2010; Boatman & Long, 2017; Kane et al., 2020) that indicated remedial course taking
increased total time a student takes to attain a degree. The raw calculation of 9.13 credit
hours by the tuition rate per credit hour provides cost savings. When this is then used to infer
that a student would take one less paid semester or term to complete their certificate or
degree, the savings can be as much as the federally reported cost of attendance for a semester
at the particular college.
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Implications for the Profession and Recommendations for Leadership
Higher education and secondary school leadership alike have the opportunity to
improve the likelihood of academic success and post-secondary completion for their students.
Prioritizing ease of access and preparation for success in dual credit courses will lead to more
students of color, more students of lower socio-economic status, and more students who may
never have pursued a college certificate or degree, to see themselves as capable of
succeeding in college. Aligning financial incentives for school districts and higher education
institutions to increase access to and provide students supports for dual credit while in high
school would remove many of the barriers created by the current funding system. This
recommendation is not to take away funding from current funding formulas and redirect the
funds to dual credit access and support. Funding dual credit, as a positive educational
intervention for high school students, as a reward to the high schools who increase access and
support and to higher education institutions for tuition and fees based upon successful course
completion aligns financial incentives for the benefit of student success.
As previously stated, the study provided insight into the ethnicity and race reporting
requirements from the US Department of Education, National Center for Education Statistics
(NCES) for IPEDS. The requirement for nonresident alien-classified students to have their
ethnicity and race reported as nonresident alien rather than the ethnicity and race selfreported by the student means that national and institutional ethnicity and race statistics and
data do not accurately report on the outcomes of nonresident alien-classified students. These
students are excluded when NCES reports on student outcomes by ethnicity and race. In a
state like New Mexico, where a considerable portion of our post-secondary student
population may fit this visa or immigration status, this has a negative impact on the quality of
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data used for information decisions, interventions, and initiatives designed for positive
change. Higher education leaders have the ability to utilize self-reported race for institution
level data analysis and this is imperative for considering the entire student population.
The positive impact of earning dual credit while in high school on the probability of
earning a college certificate or associate degree indicates that increased access to dual credit
offerings should be prioritized. New Mexico’s statutory allowance for high school students to
take college course work free of tuition and fees is critical for this access. However,
designing improved systems and incentives for colleges and universities to implement
strategies for increased dual credit access and enrollment would increase accessibility. New
Mexico has a unique opportunity as a result of the recent Martinez Yazzie Consolidated
Lawsuit to make focused intentional investments in school districts and higher education
institutions that increase dual credit participation of “at -risk students – i.e.
socioeconomically disadvantaged children, English learners, Native American” (Gudgel,
2018, p. 1). The judgement in the Martinez Yazzie Consolidated Lawsuit affirmed that the
New Mexico Constitution requires the state to provide every student with an education that
prepares them for career or college. Incentives could be aligned for schools to utilize dual
credit as a specific educational intervention for students in all high schools, but more
importantly in targeted high schools with more historically underserved students or low
matriculation rates to higher education.
The indication that earning dual credit has a strong positive impact on the odds of
earning a college certificate or associate degree for Native American students leads to a
recommendation for increased access to dual credit offerings in Native American, Pueblo,
and American Indian schools as well as schools with high Native American enrollment. With
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Native American students representing only 2% of the student population with dual credit,
the opportunity to provide additional access to dual credit is evident. Additionally, the
positive impact of dual credit implies that as an intervention for increasing college going and
success, access to college course work and college knowledge while in high school can
bridge the gap many Native American students face when considering the pursuit of higher
education. With this understanding, the State of New Mexico has the opportunity to provide
resources for schools that serve Native American students to increase access to and supports
for dual credit while in high school as one part of the remedy to the judgement in the
Martinez Yazzie Consolidated Lawsuit
Recommendations for Further Research
The introduction of the Opportunity Scholarship in New Mexico through the active
leadership of the current governor working in partnership with the legislative body may
significantly change access to higher education overall. The Opportunity Scholarship rules
for qualification for tuition and fees to be paid at any public New Mexico college or
university will be set in July 2022. With this new access and financial assistance for all New
Mexico citizens, the impact and access to dual credit may shift. This would be an area for
further research to understand the intersection of socio-economic status, increased access to
financial assistance, and participation in dual credit. New Mexico’s dual credit policies were
one of the most generous and assertive actions by state government for New Mexicans
accessing higher education. The Opportunity Scholarship may have greater effect in
accessibility to college and universities for all New Mexicans.
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Conclusion
Access to dual credit has relative positive impact for all students of all ethnicities and
from all socio-economic statuses. The investment made in the students’ time in the dual
credit courses pays off in the reduced amount of credits they accumulate and pay for as well
as the improved academic and student success outcomes throughout their college pursuit.
With the understanding that ensuring students complete and do so in a timely fashion is the
expectation of colleges and universities, providing access to dual credit college courses to
high school students is a practical education intervention leading to improved student
success. New Mexico has the opportunity to utilized this education intervention to improve
the post-secondary outcomes of New Mexicans.
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Appendix
The variable blocks with the individual variables for each block are listed in the proposed
model below. The question predictors are bolded.
Y1’ = f(X1…X12)
RECFRSTAWRD = Student demographic indicator variables (AGE + ETH + GEN) +
Student Socio-economic status indicator variables (FGS + PELL) + Post-secondary indicator
variables (PDE + PDM + DEVT + IPCO + T1GPA+T2GPA) + Dual credit variable
(DCE)

